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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 27 which
formerly contained an underground storage tank (UST) system located adjacent to Building 221
at the Charleston Naval Complex (CNC), Zone E in Charleston, South Carolina. The UST (UST
221-1 or UST 221), a 280-gallon steel constructed tank, was a gravity fed holding tank used to

store waste cil as part of an oilwaler separator system located at Building 221. The RA was

performed under the direction of the South Carolina Depariment of Health and Environmental

Control's (SCDHEC’s) Rapid Assessment Plan and approval letter dated November 4, 1998.

TtNUS performed the following actions during this assessment:

Reviewed available Navy documents to identity potential sources and receptors for
petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to
locate utilities line areas, to locate nearby surface water bodies, and to determine surface
hydrology and drainage;

Reviewed the previously prepared Underground Storage Tank Assessment Report for
UST 221 io determine boring locatiens and monitoring well placements;

Conducted a site survey to identify utilities and to construct a site plan;

Performed direct push technology (DPT) investigation; field screened 7 soil samples for
organic vapors using an organic vapor analyzer equipped with a flame ionization
detector;

Collected soil samples from one DPT boring for mobile lab screening analysis for
benzene, toluene, ethylbenzene, total xylenes (BTEX), naphfhalene, and diesel range
organics (DRO) using U.S. Environmental Protection Agency (USEPA) Method
B020/8015M;

Collected groundwaier samples from seven DPT berings for mobile lab screening
analysis for BTEX, naphthalene, and DRO using USEPA Method B020/8015M,;

Used five existing shallow monitoring wells located at the site to determine the relative
groundwater flow direction;

Installed one permanent shallow monitoring well 1o a depth of approximately 12 feet
below land surface (bls);

Collected one soil sample for fixed-base laboraiory analysis ior B
using USEPA Method 8260, polynuclear aromatic hydrocarbons (PAHs) using USEPA
Method 8270, total organic carbon (TQOC) using USEPA Method 9060, total recoverable
petroleum hydrocarbon (TRPH) using USEPA Method 9071A, and grain size analysis

using American Society of Testing and Materials (ASTM) Method C-117 and C-136;

TTNUS/TAL-99-089/0126-5.4 ES-1 CTO 0089
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« Collected groundwater samples from the one newly installed shallow well, four existing
shallow wells, and ong deep well {including one duplicate sampie) for fixed-base
iaboratory analysis for BTEX, methyl tertiary butyl ether (MTBE), ethylene dibromide
(EDB or 1,2-dibromoethane), naphthalene using USEPA Method 8260, PAHs using
USEPA Method 8270, eight specific metals (lead, arsenic, barium, cadmium, chromium,
mercury, selenium, and silver)

s Collected groundwater samples from three wells for natural attenuation parameters
analyzed in the field and in a fixed-base laboratory;

s Surveyed the top of casing elevations for each monitoring well and collected depth to

groundwater measurements to confirm the groundwater flow direction.

Conclusion

On October 12, 1999, one soil sample was collected and analyzed at a fixed base laboratory for
BTEX, MTBE, EDB, naphthalene, PAHs, metals, total organic carbon, total recoverable
petroleum hydrocarbeons, and grain size analysis. None of the constituents analyzed were

detected.

On September 23, 1999, depth to groundwater measurements were recorded from the site
monitoring wells (five existing wells and one new well). Based on the calculated water table
elevations from each well, groundwater flow at the site is divided. Groundwater beneath the
former UST-221 flows to the southeast, towards the Cooper River. Approximately 10 to 15 feet
northwest of former UST-221, groundwater flows to the northwest, away from the Cocper River.
The northwest groundwater flow direction may be the result of influence by a storm drain utility
line located between buildings 221 and 56. However, the influence on the water table from the
storm drain utility line was not investigated further during this assessment. No free product was

detected in any existing or new monitoring well at the site during this assessment.

On September 23, 1999, seven groundwater samples (including one duplicate) were collected
and analyzed at a fixed base laboratory for BTEX, MTBE, EDB, naphthalene, PAHs, metals. In
addition, groundwater samples were collected from three wells and analyzed for the following
natural attenuatiocn parameters: dissolved oxygen, alkalinity, carbon dioxide, manganese, ferrous
iron, nitrite, sulfide, nitrogen/nitrate, sulfate and methane. Nitrogen/nitrate, sulfate, and methane
were analyzed in a fixed base laboratory, but the remaining natural attenuation parameters were
analyzed in the field at the time of sample coltection., No BTEX constituents, MTBE, or PAHs,
with the exception of naphthalene, were detected in any of the groundwater samples.

Naphthalene was detected at a concentration exceeding its RBSL in one groundwater sample.

TTNUS/TAL-95-089/0126-5.4 ES-2 CTQ 0089
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Lead {Pb) was detected at concentrations exceeding it's RBSL in three groundwater samples;
one was a duplicate sample. Total chromium was detected at a concentration exceeding its
RBSL in one sample. No other constituents analyzed were detected in the groundwater samples,

including the deep, vertical delineation well (existing well CNC27X-04D).

The vertical and horizontal extent ot petreleum hydrocarbon impact to soil and groundwater in the
vicinity of the former UST system at Building 221 has been delineated.

The Site Conceptual Model identified two possible future receptors: a construction worker in a
utility trench and the Cocoper River. Pathways for the construction worker include (1) possibly
ingesting, having dermal contact with, or inhaling volatilized vapors from the groundwater in the
utility trench, and (2) possibly ingesting or having dermal contact with seil within the trench. The
pathway for the Cooper River is groundwater migration to the river from the site.

The minimum RBSL for naphthalene and chromium are greater than the greatest onsite
concentration of each CoC detected in site groundwater. Therefore, a construction worker in a
utility trench exposed to groundwater containing naphthalene and/cr chromium from Site 27 is not
at risk from exposure. However, the construction worker is at risk if exposed to fead in the
groundwater. The current concentrations of naphthalene, lead, and total chromium in monitoring
well CNC27X-03 are below the calculated SSTLs for affecting the Cooper River. Therefore, the
Cooper River is not at risk because of the naphthalene, lead, and total chromium concentrations
in groundwater at the site.

The maximum concentrations for naphthalene and chromium found onsite are less than the
respective minimum SSTLs, therefore, naphthalene and chromium in groundwater do not pose a
threat to the identified receptors at the site. However, the maximum concentration for lead found

on site exceeds it's the minimum SSTL, therefors, | roundwater poses a threat to a

[
)]
L
©y
f

¢

construction worker in a utility trench exposed to groundwater.

Recommendation

Because concentrations for lead in groundwater exceed the minimum SSTL protective of a
construction warker in a utility trench, Tetra Tech NUS, Inc. recommends preparing an Active
Corrective Acticn Plan.

TTNUS/TAL-99-089/0126-5.4 ES-3 CTO 0089
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1.0 INTRODUCTION

Site 27 formerly contained an underground storage tank (UST) system located adjacent to Building 221 at
the Charleston Naval Complex (CNC), Zone E in Charleston, South Carolina. The UST (UST 221-1 or
UST 221), a 280-gallon steel constructed tank, was a gravity fed holding tank used to store waste oil as
part of an oil/water separator system located at Building 221. This Rapid Assessment (RA) was performed
by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office, located at 1401 QOven Park Drive, Suite
102, Tallahassee, Florida 32312 (telephone number 850-385-9899) on behalf of the U.S. Navy Southern
Division (SOUTHDIV) Naval Facilities Engineering Command (NAVFAC), 2155 Eagle Drive, North
Charleston, South Carolina (telephone number 843-820-7307). Authorization to conduct the RA for the
site was issued by NAVFAC under Contract Task Order (CTQO) 0068. The RA was performed under the
direction of the South Carolina Department of Health and Environmental Control's (SCDHEC's) Rapid
Assessment Plan approval letter dated November 4, 1998. Fieldwork necessary to complete the RA was
performed from May to October 1999, and was interrupted twice during this period due to approaching
hurricanes (Dennis and Floyd.)

1.1 SITE DESCRIPTION

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County,
South Carolina, as shown on Figure 1. This installation consists of two major areas: an undevsloped
dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a
developed area on the west bank of the Cooper River. The developed portion of the base is on the
peninsula bound on the west by the Ashley River and on the east by the Cooper River. The site is located
within the developed portion of the base as shown on Figure 1.

The area surrounding CNC is “mature urban,” having long been developed with commercial, industrial,
and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to
the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and
structures, vicinity roads, current utilities, and vicinity surface drainage, is included as Figure 2.

Building 221 is a former pickling plant and galvanizing shop located inside the Controlled Industrial Area
{CiA) of the Chariesion Navai Shipyard (now known as the CNC). Buiiding 221 was part of Buiiding 56,
the Pipe Shop Area. The oil/water separator and tank system at Building 221 site was part of a steam-
cleaning pad. The pad was used for cleaning oily and/or greasy parts and components. A small catch
basin in the pad drained into the cil/water separator. In 1983-1984, the operation was shut down. The site
is currently situated approximately 200 feet from the Cooper River [Supervisor of Ship Building,

TTNUS/TAL-99-089/0126-5.4 1-1 CTO 0089
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Conversion and Repair, United States Navy, Portsmouth, Virginia, Environmental Detachment Charleston
(SPORTENDETCHASN), 1998].

1.2 SITE HISTORY

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer
was assigned duty in early 1902. Subsequently, buildings and a dry dock were constructed in the Naval
Yard. The dry dock was completed in 1909 along with severa! other brick buildings and the main power
plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet
vessels in 1910. World War | brought about an expansion of the yards, facilities, land area, and work
force. The vard built twa gunboeats, several submarine chasers, and tugs in addition to performing repairs
and other services to the fleet. in 1933, building activity had increased principally in construction of
several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities
and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided
among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare
ships and personnel. Later in the decade, the facility became a major homeport for combatant ships and
submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshall, Inc. (E/A&H), 1996].

In 1993, major cuts in defense spending, as a result in part to the end of the cold war, caused CNC to be
added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act
(BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996).
With the scheduled closure of the base, operations were scaled back and environmental cleanup
proceeded to make the property available for redevelopment after closure. As part of the environmental
cleanup process, the UST at Building 221 was removed and the tank closure completed on June 18,
1996.

Between June 14 and 18, 1996, UST 221 was removed, cleaned, and recycled as scrap metai. Af ine
time of the UST removal, no corrosion, pitting, or holes were found in the tank. The UST system piping
was constructed of steel and ran from the UST to the separator. The piping from the vault to the building
was removed during the closure. The pipes were mildly corroded, but overall, were considered to be in
good condition. However, the pipe feed from the separator to the UST had a loose mechanical
connection at the UST (SPORTENDETCHASN, 1998).

During the removal of the tank, no petroleum contamination or odors were identified in excavated soils or

in the soil samples collected during the tank removal. The Underground Storage Tank Assessment Report
for UST 221 is included in Appendix A.

TTNUS/TAL-99-089/0126-5.4 1-2 CTO 0089
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1.3 RECEPTOR SURVEY RESULTS

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for
petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within
250 feet of the former UST 221 study area. Specific information concerning the depth of utilities below
land surface is currently unavailable. However, according to facility personnel, utility lines are typically
located approximately 2 to 6 feet below land surface {bls) (SPORTENVDETCHASN, 1899). The following
utility receptors were located:

« Sanitary Sewer: A main sanitary sewer line is located north of Building 221, beneath Second Street.
The main line extends from the southwest, at the intersection of Second Street and Avenue B, to the
northeast, to the intersection of Second Street and Roe Avenue. This main line then extends
southeast towards Pier “C”, then bends 90 degrees to the southwest running to the south of Building
221. The sanitary sewer line from Building 221 ties into the main line from the north side of the
building.

« Water Utility: A potable water utility line is located to the north, west, and south of Building 221. A
water line is aiso iocated to the east, next to Building 74, which is immediately adjacent to and sast of
Building 221. The water utility line for Building 221 ties into the main distribution line from the north
side of the building.

s Electrical Utility: An electrical utility line is located to the north and south of Building 221. An electrical
line is also located to the east, next to Building 74, which is immediately adjacent to and east of
Building 221. The electrical utility line for Building 221 ties into the main distribution line from the
northeast corner of the building.

ain Utility: A storm drain line is located 10 the north, west and east of Building 221. The starm
drain lines to the east of Building 221 are located between Buildings 221 and 74 and east of Building
74. Building 74 is located east of and immediately adjacent to Building 221, Based on the utilities
shown in Figure 2, it appears that a storm drain line originates from Building 221 carrying runoff water
draining from the east side of the building extending north to the main distribution line.

s Compressed Air Utility: A compressed air line is located to the north and south of Building 221. The
compressed air line does not extend to Building 221.

TTNUS/TAL-99-085/0126-5.4 1-3 CTO 0089
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« Steamn Utility: A steam line is located to the north and south of Building 221. A steam line is also
located to the east, next to Building 74, which is immediately adjacent to and east of Building 221.
The steam line for Building 221 ties into the main distribution line from the south of the building.

« (as Utility: No gas utility lines are shown in Figure 2, nor was any line identified in the field.

A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility
Investigation Report for Zone E (E/A&H, 1996). According to this report, a survey of groundwater users
within a 7-mile radius of CNC was conducted by the South Carolina Water Resources Commission to
ascertain the extent of any shallow groundwater usage. Results of the water use investigation revealed
that no drinking water wells, which utilize the shallow aquifer, are located within a 4-mile radius of CNC.
Irrigation wells were not identified within 1,000 feet of the site. Numerous monitoring wells are located
within 1,000 feet of the site. The nearest surface water body to UST 221 is in Pier “C” located on the
Cooper River, approximately 150 feet to the south.

There are no city, county, or state zoning ordinances, as the federal government currently owns the
property. Information concerning zoning ordinances was obtained from the SOUTHDIV Remedial Project
Manager (Mr. Gabriel Magwood) located at 2155 Eagle Drive, North Charleston, South Caroiina
(telephone number 843-820-7307).

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY

CNC is located in Charleston County, South Carolina, in the Lower South Carclina Coastal Plain
Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed
by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South
Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering

b - P Y Flmragi ~ i ']
streams and rivers, flowing toward the coast past occasional marine terrace escarpments (E/AZH, 19096),

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and
younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock.
Surface exposures consist of recent or Pleistocene sands, silts, and clays of high organic content referred
to as the Wando Formation (E/A8H, 1996). Underlying the Wando Formation, increasing with age, are
the QOligocene-age Cooper Group and the Eocene—age Santee Limestone. The Cooper Group is
comprised of the Ashley, Parkers Ferry, and Harleyvile Formations. The formation of particular
importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper
Marl in rmost regional geologic literature. In more recent geologic nomenclature, the name “Cooper” has

been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy
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phosphoric limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity of

Charleston is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley Formation

has been reported to be associated with an erosional basin and the entire Cooper Unit, including the
Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996).

Groundwater occurs under water table or poorly confined conditions within the recent or Pleistocene
deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is
generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per
minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow
depths (E/A&H, 19986).

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most locales,
its sandy, finely granular limestone produces little or no water, but instead acts as confining material
causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee are
usually less than 300 gpm (E/A&H, 1996).
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2.0 ASSESSMENT INFORMATION

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY
2.1.1 Site Geology

Seven direct push soil barings (CNC27-B01 through CNC27-B07) were advanced at Site 27 under the
supervision of a TINUS geologist between May 26 and July 8, 1999, as shown in Figure 3. These borings
were constructed from land surface to a maximum depth oi 8 feet bls and provided soil samples to
characterize the subsurface lithology. On August 4, 1999, one shallow monitoring wells {CNC27-M01) was
installed 1o a depth of 12 feet bls. During installation grab soil samples were collected to describe the
subsurface lithology. Since five wells at the site were installed as part of previous activities, these wells
were used in this assessment. The previous well identification numbers, TtNUS's existing well

identification numbers, and the locations of each existing well and new well are shown in Figure 4.

Based on lithologic descriptions from the soil borings and monitoring well, the subsurface scil generally
consists of interlayers of light brown to dark brown to grey colored silty sand, silty clay, and sandy clay
near the surface to a depth of approximately 12 feet bls (see Figures 5, 6, and 7). Boring logs are

presented in Appendix B.

2.1.2 Site Hydrogeoloqy

Since five existing shallow wells were located at the site, it was not necessary to install temporary
piezometers. The well identification numbers for the existing wells used by TtNUS are shown in the table

below with their existing well identification number,

TTNUS/TAL-99-089/0126-5.4

TtNUS Well 1.D. Existing Well |.D.
CNC27X-03 NBCE-065-003
CNC27X-04 NBCE-065-004

CNC27X-04D NBCE-065-004D
CNC27X-05 NBCE-065-005
CNC27X-07 NBCE-0685-007
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One shallow manitoring well, CNC27-M01, was installed as part of this RA investigation, as shown in
rigure 4. The shallow monitoring well was completed to a depth of 12 feet bls. The shaliow monitoring
well was completed using 10 feet of 0.01-inch machine-slotted, Schedule 430 polyvinyl chloride (PVC)
screen that brackeled the water table. A well construction log for this monitoring well is presented in
Appendix B. At the completion of the well installation activities, each monitoring well location (new and
existing) and the top of casing elevation was surveyed by a South Carolina Registered Professional

Surveyor.

Groundwater in shaltow wells at Site 27 was encountered at depths ranging from approximately 1.9 to

5.5 feet bls during the RA investigation. The recorded water-level data collected during the RA are
presented in Tabie 1 and the water-ievei fieid data sheet is presented in Appendix C. G
elevation measurements were recorded from the site monitoring wells prior to groundwater sampling on
Septernber 23, 1999. Figure 8 presents the groundwater potentiometric surface measurements recorded
on September 23, 1999. As shown in Figure 8, the potentiometric surface map depicts a groundwater
flow divide with existing well CNC27X-03 (NBCE-065-003) at the high point. Southeast of well
CNC27X-03, groundwater flows to the southeast past former UST-221, towards the Cooper River.
Approximately 10 to 15 feet northwest of well CNC27X-03, groundwater fiows to the norinwest, away irom
former UST-221 and the Cooper River. The northwest groundwater fiow direction may be the result of
influence by a storm drain utility line located between buildings 221 and 56. However, the influence on the

water table from the storm drain utility line was not investigated further during this assessment.

As part of the Final RF| Report for Zone E (E/A&H, 1996), a tidal influence investigation was conducted.
The objective of the investigation was to provide long-term water level monitoring to determine the effects
of the tidal fluctuation on wells and groundwater flow throughout Zone E. During the 4-day tidal study,
water levels were recorded in 19 wells throughout Zone E. Measurements were recorded every hour

ata loggers. The 4-day period spanned nine high and nine low tide cycles.

Results of the tidal survey identified a maximum fluctuation in shallow monitoring wells of approximately 1
to 2 feet. Monitoring wells located closer to the tidal source were influenced more by tidal changes than
wells located on the peninsula. The heterogeneity of the aquifer material may limit or accentuate the tidal

response in some wells. Tidal influence from Shipyard Creek appears to be greater than that of the

10

Cooper River (possibly because of the quay wall along the Cooper River). The report conciuded that th
minimal fluctuations in the groundwater levels were not expected to play a significant role in contaminant

transport in any direction other than that determined by the natural groundwater gradient (E/A&H, 1996).
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22 ASSESSMENT RESULTS

Seven soil borings were completed as part of the screening portion of the soil investigation at Site 27.
One soil boring was completed to collect a soil sample for analysis at a fixed-base laboratory to confirm
the Chemicals of Concern (CoC). The soil borings for screening evaluation were completed using a DPT
rig. Samples were collected to evaluate subsurface soil vapors, soil contaminant concentration (via a
mobile laboratory), and groundwater contaminant concentrations (via a mobile laboratory). The soil
sample analyzed in the mobile laboratory was coliected from a depth of approximately 1-2 feet bls. The
soil and groundwater samples collected for mobile laboratory screening were analyzed for benzene,

toluene, ethylbenzene, and xylenes (BTEX), naphthalene, and diesel range organics (DRO).

On October 12, 1999, one soil sample for CoC evaluation was collected and analyzed at a fixed base
laboratory. This soil sample was analyzed for BTEX, methyl tertiary butyl ether (MTBE), ethylene
dibromide (EDB or 1,2-dibromoethane} and naphthalene using U.S. Environmental Protection Agency
{USEPA) Method 8260 and polynuclear aromatic hydrocarbons {PAHS) using USEPA Method 8270. In
addition, this soil sample was analyzed for metals using standard USEPA methods, total organic carbon

—— LA l|

(TOC) using USEPA Method 5060, total recoverable petroleum hydrecarbons (TRPH
Method 9071A, and grain size analysis using sieve and hydrometer analysis. The sample collection was
conducted in accordance with the SCDHEC guidance document “Standard Limited Assessment” (June
1997). Lithologic logs for each soil boring are presented in Appendix B. The soil boring locations are

shown on Figure 3, and the soil vapor assessment results are presented in Section 2.3.1.

On September 23, 1999, groundwater samples were collected from five existing wells and one new well.
Groundwater sampling was conducted using a peristaltic pump and low flow, quiescent technigues, The
monitoring wells were sampled in accordance with SCDHEC’s guidance document “South Carolina Risk-

Based Corrective Action for Petroleum Reieases® {January 1998). Each weil was purged of three

—
Q

six
well volumes or until water quality parameters of pH, temperature, and specific conductivity stabilized.
The field data sheets are included in Appendix C, and a summary of the field parameter measurements is

presented in Table 2.

Groundwater samples were analyzed for BTEX, MTBE, EDB, and naphthalene using USEPA Method
8260 and PAHs using USEPA Method 8270. Groundwater samples were aiso analyzed for metais using
standard USEPA methods. In addition, groundwater samples from three of the wells (CNC27M-01,
CNC27X-05, and CNC27X-07) were analyzed for the following natura! attenuation parameters: dissoived
oxygen, alkalinity, carbon dioxide, manganese, ferrous iron, nitrite, sulfide, nitrogen/nitrate, sulfate and

methane. Nitrogen/nitrate, sulfate and methane were analyzed in a fixed base laboratory, and the
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remaining natural attenuation parameters were analyzed in the field at the time of sample collection.
Groundwater natural aitenuation field data are summarized in Table 3, and the field data shests are
included in Appendix C.

2.3 FIELD SCREENING ASSESSMENT
2.3.1 Soil Vapor Assessment

Seven soil borings were completed to evaluate soil vapors as part of the soii screening assessment at Site
27. Total organic vapor headspace concentrations were measured from soil samples using a flame
ionization detector (FID). The measurements were recorded periodicaily from land suriace to the
termination depth of each horing. Each boring was terminated once the water table or saturated soil
conditions were encountered. Due to some equipment malfunctions during this assessment, organic
vapors were not measured in three of the borings. Table 4 summarizes the soil vapor screening results,

and Figure 3 shows the soil boring locations.

Soii vapor concentrations ranged from non-detect to greater than (>) 5,000 parts per million {ppm). The
highest vapor concentrations (> 5,000 ppm) were detected in soil borings CNC27-B01 and CNC27-B02,
both at the 4 to 7-foot depth interval. The highest concentration of vapors detected in soil from the
remaining sample locations did not exceed 500 ppm. Due to equipment malfunctions, organic vapor
concentrations were not measured in soil borings CNC27-B04, CNC27-B06, and CNC27-B07. The soil
vapor assessment was used as a screening method to assist in identitying locations for the collection of

so0il samples and groundwater monitoring wells.

2.3.2 Soil Mobile Laboratory Results

One soil sample collected from boring CNC27-B01 and was analyzed in a mobile laboratory for BTEX,
naphthalene and DRO using USEPA Method 8020/8015M. This soil sample was selected based on the
soil vapor screening results with the additional criteria that the sample originate in the vadose zone, above
the water table. Only one soil sample was collected for analysis in the mobile laboratory because of the
following: 1) boring CNC27-B01 was one of two borings containing the highest concentration of organic
vapors, 2) boring CNC27-B01 was located adjacent to the former location of UST-221, and 3) the soils in

all of the soil boring locations were saturated to a depth of approximately 1-2 feet bls.

None of the constituents analyzed were detected in the soil sample collected from boring CNC27-BO01.

Table 5 presents a summary of the soil analytical data from the mobile laboratory.
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The mebile laboratory scil analysis was used as a screening method to assist in identitying locations for
collection of scil samples for fixed base laboratory analysis and locations for groundwater monitoring

wells. Soil sample and monitoring well locations were determined in part based on these data.

2.3.3 Groundwater Mobile Laboratory Resulls

A groundwater sample was collected from each of the 7 soil boring locations and was analyzed by a
mobile laboratory for BTEX, naphthalene, and DRO using USEPA Method B8020/8015M. Table 6
summarizes the groundwater analytical data from the mobile laboratory.

As shown in Table 6, no BTEX or DRO constituents were detected in any of the mobile laboratory
groundwater samples. Naphthalene was detected in only two groundwater samples at concentrations
ranging from 117 pg/L to 28 pg/L with the highest concentration detected in boring CNC27-B01 which was
screened from 4 to 7 ft. bls. Naphthalene was not detected in any of the remaining groundwater samples.

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying

locations for permanent groundwater monitoring wells.

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER

2.41 Chemicals of Concern in Soil

One subsurface soil sample was collected from boring CNC27-B07 for determination of CoCs. As
requested by SCDHEC, the naphthalene concentrations detected in the soil sample shown in Table 7 are
actually total naphthalene concentrations. The total naphthalene concentration value was derived by
adding the naphthalene concentration detected using EPA Method 8260 with the 2-methylnaphthalene
concentration detected using EPA Method 8270, regardiess of the practical quantification limit for each
method, The RBSL for sandy soil was used based on a grain size analysis completed on sample
275LB0701 (boring CNC27-B07 at the 1-2 ft. depth interval) indicating a sandy soil matrix.

No BTEX constituents, naphthalene or PAHs were detected at the method practical quantification limit in
the fixed-base laboratory sample. The soil boring location is shown on Figure 3, and Table 7 summarizes
the CoCs detected in the soil sample. Soil analytical reports and grain size analysis reports are provided
in Appendix D. Since none of the constituents analyzed were detected in the soil sample, it was not

necessary t0 include a figure showing constituents detected in soil.
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2.4.2 Chemicals of Concern in Groundwater

Seven groundwater samples (including one duplicate sample) were collected from the Site 27 area for
determination of CoCs. The groundwater samples were collected from the five existing wells (four shallow
wells and one deep well) and the newly installed shallow well. The monitoring well locations are shown
on Figure 3, and Table 8 summarizes the CoCs detected in the groundwater samples. As previously
described, the naphthalene concentrations detected in the groundwater samples shown are total
naphthalene concentrations. The total naphthalene concentration value was derived by adding the
naphthalene concentration detected using EPA Method 8260 with the 2-methylnaphthalene concentration
detected using EPA Method 8270.

As shown in Table 8, no BTEX constituents, MTBE, or PAHs were detected at the method practical
quantification limit in any of the fixed-base laboratory samples. Naphthalene was detected at a
concentration of 7 ugl and 17 pug/l in the groundwater samples collected from wells CNC27X-04 and
CNC27X-03, respectively. The naphthalene concentration of 17 ug/l in well CNC27X-03 slightly exceeds
naphthalene’s RBSL in groundwater of 10 ug/l.

In addition to the organic analyses, inorganic (metals) parameters were detected in groundwater samples
collected from the wells at Site 27, Lead (Pb) was detected at concentrations of 17.5 ug/l, 42.5 ug/, and
675 ug/l in the groundwater samples collected from welis CNC27M-01, CNC27M-01D (a duplicate sample
from well CNC27M-01), and CNC27X-03. All of the concentrations detected in these wells exceed lead's
RBSL in groundwater of 15 pug/t. Total chromium was detected at a concentration of

133 pg/l in the groundwater sample collected from well CNC27M-03, exceeding total chromium’s RBSL in
groundwater of 100 ug/l. No other inorganic parameters analyzed were detected at the method practical

guantification limit in these samples or in the groundwater samples collected from the remaining wells.

Groundwater analytical reports are provided in Appendix D. Figures 7, 8, and 9 illustrate the groundwater
areal distribution of naphthalene, lead, and total chromium, respectively, for the

September 23, 1999, sampling event.
2.5 ANALYTICAL DATA
All analytical data from the June 1996 Underground Storage Tank Assessment Report are presented in
Appendix A, Soil analytical data generated during this RA are summarized in Tables 4 and 7.

Groundwater analytical data generated during this RA are summarized in Tables 5 and 8. The soil and

groundwater analytical reports from the fixed-base laboratory are included in Appendix D.
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QUIFER CHARACTERISTICS AND EVALUATION

n
(o }]
I»

Groundwater levels were measured from the site monitoring wells on September 23, 1999. As shown in
Figure 8, the potentiometric surface map depicts a groundwater flow divide trending north-northeast to
south-southwest, where existing well CNC27X-03 (NBCE-065-003) is at the high point. Southeast of well
CNC27X-03, groundwater flows to the southeast beneath former UST-221, towards the Cooper River.
Approximately 10 to 15 feet northwest of well CNG27X-03, groundwater flows to the northwest, away from
former UST-221 and the Cooper River. The northwest groundwater flow direction may be the result of
influence by a storm drain utility line located between buildings 221 and 56. However, the influence on the

1
water table from the siorm drain uiility iine was riot investigated further during this assessment.

The hydraulic gradients for this site was calculated between monitoring wells CNC27M-03 / CNC27M-07
(representing the southeast flow) and CNC27M-03 / CNC27M-05 (representing the northwest flow) using
the water table elevation data measured on September 23, 1999. Based on the September 23, 1999,
data, the calculated hydraulic gradient to the southeast is 0.0135 feet per foot (ft/ft) and the hydraulic

gradient to the northwest is 0.0113 ft/ft, with the average hydraulic gradient at the site bsing 0.0124 fi/ft,

As part of the Final RCRA Facility Investigation (RFI) Report for Zone E, rising and falling head siug tests
were conducted on 20 shallow monitoring wells throughout Zone E to determine the hydraulic conductivity
of the surficial aquifer (E/A&H, 1996}. The Final RCRA Facility Investigation Report for

Zone E is referenced since Site 27 is located within Zone E. Slug tests were conducted by
instaritaneously adding (falling head) or removing (rising head) a volume (slug) of water trom the well and
measuring the recovering water level with a data logger. A hydraulic conductivity value was then
calculated for the rising head test and for the falling head test. The average hydraulic conductivity for
each well was determined by calculating the geometric mean of the rising and fafling hiead values.
Because hydraulic conductivity data are lognormally distributed, the geometric mean was determined to

be the most representative measure of central tendency.

The well construction details and boring logs for each well tested during the RFI were reviewed to
determine which wells were most representative of the conditions present at Site 27. To make this
determination the screened interval, lithology, and proximity to the site were evaluated. Based on ihis
evaluation, monitoring well NBCE-065-001 was selected as the most representative well. NBCE-065-001
is located approximately 190 feet north (sidegradient) of the former location of UST-221 and is completed
to a depth of approximately 12.5 feet with a 9-foot screened interval. This well was selected because it

was one of the existing wells located in the vicinity of the former UST system. The geometric mean of the

TTNUS/TAL-99-089/0126-5.4 2-7 CTO 0089



Rev.1
03/09/00

rising and falling head conductivities for NBCE-065-001 was 3.8 feet per second (ft/sec) or 32.6 feet per

Potential movement of groundwater at the site may be described in terms of transportation by natural flow
system in the saturated zone, assuming groundwater flow follows Darcy's Law. Darcy's Law may be
expressed as:

where:
V = average velocity
K = hydraulic conductivity = 32.6 ft/day
n = effective porosity = 0.55
[from sieve results of 40.7% sand & 0.8 clay and Figure C1 in SCDHEC, 1998]
i = average hydraulic gradient measurement = 0.0124 fi/ft
therefore:

y=[ 320042y ) 6 0104 /s
0.55

V =0.735 ft/day

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 268 feet per
year based on a hydraulic conductivity of 0.32.6 ft/day, a hydraulic gradient of 0.0124 ft/ft, and a porosity of

55 percent for sandy soil. Aquiter characterization graphs are provided in Appendix E.
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27 FATE AND TRANSPORT

The Domenico Dilution/Aftenuation Model was the fate and transport model used to determine
groundwater site-specific target levels (SSTLs) in the risk analysis. The Domenico Model is presented in
the SCDHEC guidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases
{SCDHEC 1998). This model is very conservative in that it assumes an infinite mass, areal source
condition through which groundwater flows. The model incorporates biological decay effects through a
first-order decay process, however, this mechanism was ignored because SCDHEC guidance specifies
that the decay rate must be assumed to be zero if site-specific decay rates have not been determined.

The impacted groundwaier source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet
(2.0 meters) deep; these values are conservative defaults suggested by the American Society for Testing
Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites
(ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source area,

further compounding the conservatism of the estimate.
Site-specific data were used for saturaied hydraulic conductivity, hydraulic gradient, porosity, and fraction
of organic carbon in soil (1,17E-04 m/sec, 0.0124 fi/ft, 0.47 cm*/cm™ and 1.75E-3 g-C/g-soil, respectively).

The SCDHEC default value for soil bulk density (1.45 g/cm?) in sandy soil was used.

The following estimates of dispersivity were used in the Domenico Model as given in SCDHEC (1998):

Parameter Estimate

Longitudina! Dispersivity, oy ¥/10, where x= distance between the point of
exposure and the source or compliance point

Transverse Dispersivity, a, O3

Vertical Dispersivity, o, 0,20

Table 9 summarizes fate and transport parameters used in modeling the SSTLs.

2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN

Groundwater flow at the site is divided. Southeast of well CNC27X-03, groundwater tlows to the southeast
beneath former UST-221, towards the Cooper River. Approximately 10 to 15 feet northwest of former
UST-221, groundwater flows to the northwest, away from former UST location and the Cooper River. The
northwest groundwater flow direction may be the result of influence by a storm drain utility line located
between buildings 221 and 56. The current extent of groundwater impact, where RBSLs are exceeded, is
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limited 1o concentrations of naphthalene, lead, and total chromium in well CNC27X-03, and concentrations
of lead in well CNC27M-01

The Domenico Model was used to predict the distance at which the tip of the plume is attenuated to
SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. This was done by
adjusting the time to 10 years (3.15x10° sec) and 20 years (6.31x10° sec) and solving for distance (x) by
trial and error. The source was assumed to be well CNC27X-03. The distance was changed until the
reguired distance that is necessary for the concentration to attenuate to the RBSLs was determined. The
table below shows the model estimates after 10 and 20 years for migration of naphthalene, lead, and total
chromium using their respective RBSLs as the indicator of the downgradient plume edge.

Domenico Model CoC Estimated Distance Time Period Equilibrium
Time Period Traveled (teet) Reached (years)

10 year Naphthalene 65 3.9
Lead 420 35
Total Chromium 51 0.5

20 year Naphthalene 85 3.4 — |
Lead 420 3.5
Total Chromium 51 0.5

All examined constituents reach equilibrium prior to the ten-year period used in the initial calculations. The
maximum distance traveled by total chromium is approximately 50 teet after approximately 0.5 years.
Naphthalene and lead both reach equilibrium after 3-4 years of migration. According to the calculations,
naphthalene, lead, and chromium will migrate from Site 27 to the Cooper River within 10 years. The
Cooper River is approximately 75-100 feet southeast of Site 27. The Domenico Model calculations are

presented in Appendix F.
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3.0 TIER1and 2 EVALUATION

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs

Soil CoC concentrations were below the RBSLs for leaching in sandy soils and dermal contact and
ingestion of surticial soil. Therefore, no further evaluation of the risks of soil contamination is necessary.

However, CoC concentrations in two groundwater samples exceeded the RBSLs and are shown in the
following table. The groundwater RBSLs are presented in the SCDHEC guidance document, South
Carolina Risk-Based Corrective Action for Pelroleum Releases (SCDHEC 1998).

Monitoring Well / Naphthalene {ug/L} Lead {(ug/L) Total Chromium
Sample No. {ugiL)

RBSL 10 15 100
CNC27M-01/ Below RBSL 42,5 Below RBSL
27GLMO0101
CNC27M-01/ Below RBSL 17.5 Below RBSL
27GLM0101D
{duplicate sample)
CNC27X-03/ 17 675 133
27GLX0301

A Site Conceptual Exposure Model (identification of current and future potential receptors and human
exposure pathways) is required because RBSLs for naphthalene, lead, and total chromium in groundwater
were exceeded. The Site Conceptual Exposure Model is described in the following section (Section 3.2).

3.2 SITE CONCEPTUAL EXPOSURE MODEL

This section focuses on the current and future land use issues concerning the site. Figure 1 shows that
the site is located in and surrounded by the CNC. The area surrounding CNC is “mature urban,” having
long been developed with commercial, industrial, and residential land use. Commercial areas are
primarily west of CNC; industrial areas are primarily to the north of the base along Shipyard Creek. The
future use of the property is expected to be industrial or commercial for the foreseeable future after the
property is made available for redevelopment under the Base Realignment and Closure Act (BRAC).
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Drinking water at the site and surrounding properties is provided by the City of Charleston (City) water

treatment plants, A survey of groundwater users within a 7-mile radius of the CNC was provided by the

South Carclina Water Resources Commission to ascertain the extent of any shallow groundwater usage.

The survey identified no drinking water wells that are screened in the shallow aquifer within a 4-mile radius
of the CNC.

33 EXPOSURE PATHWAY ANALYSIS

This section presents the receptor characterizations of the potentially exposed populations in the vicinity of
the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC requires
that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL concentrations be
examined in a Tier 2 Risk-Based Corrective Action (RBCA) report. Tables 10 and 11 present the
exposure pathway assessments for current and future use scenarios, respectively.

3.3.1 On-Site Commercial/ Industrial Worker

An on-site commercial or industrial worker is defined as a business employee who works in a commercial/
industrial capacity at the site. The future use of the property is expected to be industrial or commercial for
the foreseeable future, therefore, an on-site worker was considered as a potential receptor. Drinking
water at this site is provided by the city, therefore, ingestion of groundwater is not a complete exposure
pathway. Building foundations are assumed sufficient to prevent volatilization from both soil and
groundwater into a commercial building, and there is no history of vapors in the commercial building. 1t is
unlikely that any additional exposure pathways will exist for future on-site workers, therefore, no complete
pathways exist for either current or future commercial/industrial workers.

3.3.2 On-Site Visitor

An on-site visitor is defined as any person other than a worket who might come on site. On-site visitors
would have the same exposure pathways as commercial workers, but their eéxposure duration would be
much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical

intake would not drive risk or cleanup levels at the site.

3.3.3 On-Site Constiruction Worker

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or
around the site, particularly in the area of subsurface utilities. On-site construction workers could be

exposed to constituents in groundwater by the following pathways: inhalation of volatiles from
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groundwater, dermal contact with groundwater, and incidental ingestion of groundwater. Ulility lines are
adjacent the site; therefore, the point of exposure location for the on-site construction worker was
considered to be at the source.

334 On-Site Resident

An on-site resident is defined as any person making his or her home at the site. This site is expected to
remain a commercial/industrial facility, therefore, the on-site resident receptor was not considered further.

335 Off-Site Resident

An off-site resident is defined as any person making his or her home near the site. This receptors
location is either an actual current residence near the site or is a vacant lot or property on which a
residence could be built. The site is located in an area that will likely remain commercial/industrial,
including all downgradient properties to the Cooper River. Therefore, this potential receptor was not
considered further.

surface Watier

o

The Cooper River is located approximately 75 to 100 feet southeast (downgradient) of the site. Since the
base-wide groundwater flow direction primarily to the east, towards the river, this exposure pathway was
considered for ingestion of surface water.

34 IDENTIFICATION OF DATA REQUIREMENTS

No additional data are required to calculate SSTLs for the site.

3.5 SITE-SPECIFIC TARGET LEVELS

The Site Conceptual Mode! identified two possible future receptors: a construction worker in a utility trench

and the Cooper River. The pathways for the construction worker include possibly ingesting, having dermal
contact with, or inhaling volatilized vapors from the groundwater in the utility trench. The pathway for the

RoAvasy St o=

Cooper River is groundwater migration to the river from the site.
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3.5.1 Groundwater SSTLs Protective of the On-Site Construction Worker

Groundwater RBSLs provided by SCDHEC are for ingestion only. Therefore, groundwater RBSLs for a
construction worker in a utility trench were calculated for three pathways: dermal contact, incidental
ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10 and a target hazard quotient of 1 were
used in the calculations. Where possible, site-specific parameters were used for site conditions.
Standard defaults were used when available and applicable to a construction worker. When no standard
parameters were available, conservative assumptions were used. For all pathways, the exposure
frequency was assumed to be 90 days/year and the exposure duration was assumed to be 1 year. These

assumptions were considered conservative based on the nature of utility work.

The dermal contact RBSLs were calculated using procedures Risk Assessment Guidance for Superfund,
Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment, Interim
Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected limited contact with
groundwater, the event frequency was assumed to be 1 event/day and the event duration was assumed to
be 1 hour/event. The skin surface area available for contact was 4,500 cmz, based on one-fourth the skin

surface area given in the risk assessment guidance document for a swimming adult.

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance
for Superfund, Volume |- Human Health Evaluation Manual (Interim Final), (USEPA 1989). An incidental
ingestion rate of 0.01 L/day was assumed based on a fraction (12.5%) of the incidental ingestion rate for a
wading adult (0.01 L/hr), considered for an 8-hour work day. The incidental ingestion rate for wading
adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Healh Risk Assessment
{USEPA Region 4, 1995),

Utility lines in the area are typically buried 2 to 6 feet deep. The depth to groundwater at the point of
¥posure [Monitoring Well CNC27X-03 (NBCE-065-003)] is 2.24 feet bls, with a range of 2 to 6 feet bis for
the site. It was assumed that a construction worker might be exposed to chemicals volatilizing from
standing groundwater. The inhalation RBSLs were calculated using Henry's Law:

HBSLWATER = HBSLMR/H
Where H = Henry's Law constant [mg/L-air/mg/L-water]

The RBSLar for each chemical was calculated using the equation given in the American Society of

Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleumn
Release Sites (1997). SCDHEC values were used for Henry's Law constants.
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Underground utilities are present in close proximity to the site, therefore, the point of exposure location for

the on-site construction worker was considered to be at the source. As a result, no fate and transport

calculations were performed to determine the SSTL protective of the construction worker. The minimum
RABSL for the three pathways was chosen as the SSTL for the construction worker.

It should be noted that construction worker RBSLs for lead were not calculated. Lead is considered
nonvolatile, therefore, not an inhalation hazard. In addition, since lead is non-absorbable, it is not a
dermal hazard. However, lead is an ingestion hazard, but pertinent data are unavailable to calculate a
receptor-specific RBSL. Instead, a surface water/numan/non-drinking water value {(HNDV) was used to
compare to the source concentrations and as an SSTL. The HNDV value was taken from the State of
Michigan's Generic Cleanup Criteria and Screening Levels for Groundwater-Surface Water Interface

Criteria (State of Michigan, May 28, 1999).

The following table shows the calculated RBSLs for each pathway and the SSTL for the construction
worker. Appendix F provides the parameters and results of the RBSL calculations.

Chemical of Dermal Incidental | lnhalation SSTL Maximum Exceeds
Concern RBSL, mg/L | Ingestion | RBS5L, mgiL | (Minimum Source ssTL
RBSL, mg/L RBSL, | Concentration
mg/L) | Source, mg/L
Naphthalene 1.63 1135.56 2.63 1.63 0.017 No
Lead * NA NA NA 019" 0.675 Yes
Total Chromium 2.37 85.17 NA 2.37 0.133 No

Notes:

* A construction worker-specific RBSL could not be calculated for lead because of unavailable data and the characteristics of lead
being non-volatilizing and non-absorbing. The above SSTL for lead was obtained from the State of Michigan’s Generic Cleanup
Criteria and Screening Levels .

As shown in the above table, the minimum RBSL for naphthalene and chromium are greater than the
greatest onsite concentration of each CoC detected in site groundwater. Therefore, a construction worker
in a utility trench exposed to groundwater containing naphthalene and/or chromium from Site 27 is not at
risk from exposure. However, the construction worker is at risk if exposed to lead in the groundwater.

3.5.2 Groundwater SSTLs Protective of Surface Water

SSTLs were developed which would protect the Cooper River from potential impact from discharge of
impacted groundwater. The Domenico Model, as described in Section 2.7, was used to determine the
groundwater SSTLs for naphthalene, lead, and total chromium under steady state conditions. Table 9
provides fate and transport parameters used in the model. Groundwater flow at the site {(downgradient of
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former UST-221) is to the southeast, towards the Cooper River, which is located approximately 75 to 100
site. Monitoring well CNC27X-03 (NBCE-065-003) contained naphthalene, lead, and/or total
chromium concentrations greater than the Groundwater Ingestion RBSLs, theretore, the area surrounding

taat from th

4]

this monitoring well was used as the source for predicted migration.

The dissolved naphthalene, lead, and total chromium concentrations in well CNC27X-03 were used in the
Domenico Model as the source concentrations. The distance from well CNC27X-03 to the Cooper River,
which is the nearest point of exposure other than construction worker, was estimated to be between 75 to
100 feet. Using the RBSL values of 0.01, 0.015, and 0.100 mg/L for naphthalene, lead, and total
chromium, respectively, at the point of exposure, the SSTL at well CNC27X-03 was calculated and
compared with the source concentration in well CNC27X-03. The SSTL at an estimated compliance well
was also calculated using the values of the RBSLs at the point of exposure. However, there is no actual
compliance well at the site. A compliance well should be instailed as part of Corrective Action activities.
The distance from the compliance well to the point of exposure was estimated to be 100 feet.

Groundwater SSTLs were determined and are listed in the following table,

Maximum Source
Chemical of Source SSTL Compliance Point
Concentration Exceeds SSTL
Concern [mg/L] SSTL [mg/L]
[mg/L]
Naphthalene 0.017 0.910 0.031 No
Lead Q.675 1.365 0.047 No
Total 0.133 9.099 0.311 No
Chromium

naphthalene, lead, and total chromium concentrations in groundwater at the site.

the :

W

the Domenico Model calculations generating SSTLs.

TTNUS/TAL-99-085/0126-5.4
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in the above table, the current concentrations at monitoring well CNC27X-03 are below the
r River, therefore, the Cooper River is not at risk because of the

Appendix F provides
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3.5.3 Selected SSTLs
The selected SSTLs and the source concentrations are listed in the following table.
Media of Concern Chemical of Units Minimum Maximum Source | Exceeds
Concern SSTL Concentration SSTLs
Groundwater Naphthalene mg/L 0.910 0.017 No
Lead mg/L 0.190 0.675 Yes
Total Chromium mg/L 2,37 0.133 No

As shown in the iable above, the maximum concentrations tfor naphthalene and chromium found onsite
are less than the respective minimum SSTLs, therefore, naphthalene and chromium in groundwater do
not pose a threat to the identified receptors at the site. However, the maximum concentration for lead
found on site exceeds it's the minimum 8STL, therefore, lead in groundwater poses a threat to a

construction worker in a utility trench exposed to groundwater.

o
|

RECOMMENDATIONS

Because concentrations for lead in groundwater exceed the minimum SSTL protective of a construction
worker in a utility trench, Tetra Tech NUS, Inc. recommends preparing an Active Corrective Action Plan.
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TABLE 1
GROUNDWATER ELEVATIONS
SITE 27, BUILDING 221
ZONE E, CHARLESTON NAVAL BASE COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Top of Casing Depth to Depth to Groundwater
Well # 'I;c;t\a,‘llgle (pf:)h Elevation, ft Mezztlere d Water, ft Product, ft Thiilr(?'l:l;? (i) Elevation
(MSL) {BTOC) {(BTOC) (MSL)
CNC27M-01 11.68 7.85 9/23/1999 1.99 ND ND 5.86
CNC27X-03 12.43 8.14 9/23/1999 2.24 ND ND 5.90
CNC27X-04 12.41 8.09 9/23/1999 2.33 ND ND 5.76
CNC27X-04D 39.62 8.39 9/23/1999 5.54 ND ND 2.85
CNC27X-05 12.40 8.22 9/23/1999 3.22 ND ND 5.00
CNC27X-07 13.16 8.34 9/23/1999 3.32 ND ND 5.02
Notes:

MSL - Mean Sea Level
BTOC - Below Top of Casing
ND- Not Detected

ft - Feet
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TABLE 2
GROUNDWATER FIELD MEASUREMENTS
SITE 27, BUILDING 221
ZONE E, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Specitic . Dissclved
Purge Volume L Turbidity
Well 1.D. Date Sampled Temp. (° C) pH Conductivity Oxygen
method | (gallons) (UMHOS/cm) (NTU) (ma/)
CNG27M-01 9/23/1999 PP 2.50 26.1 7.19 0.304 -10 1.34
CNC27X-03 9/23/1908 PP 6.00 27.3 8.94 0.671 10 0.52
CNC27X-04 9/23/1999 PP 4.83 27.2 7.17 0.553 12 1.99
CNC27X-04D 9/23/1999 PP 4.80 23.2 6.74 1.480 14 1.58
CNC27X-05 9/23/1999 PP 4.41 257 6.57 0.610 12 2.46
CNC27X-07 9/23/1999 PP 4.00 28.2 6.93 0.761 11 1.53
Notes:

{°C) - Degrees Celsius
PP - Peristaltic pump, low flow technigue
uMHOS/cm - Micro HOS per centimer
NTU - Nephalometric turbidity units

mg/l - milligrams per liter



GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS

ZONE E, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

TABLE 3

SITE 27, BUILDING 221

Well L. . Date DO'S:\?;": Alkalinity ggggg Sufice | Ferrouslron | Niite  |Mangonese Nr:i:‘r’gfe'f/ Sulfate*
ampled (ma/d {mg/ (mg/D {mg/h {mg/D {mg/h {mg/N (ma/h {mg/hH
CNC27M-01 | 9/23/1999 0.40 241 212 0.02 0.03 0.081 0.1 <0.050 16
CNC27%-05 | 9/23/1999 3.00 203 203 0.02 3.30 0.042 0.5 <0.050 92
CNC27X-07 | 9/23/1999 1.00 343 230 0.02 1.70 0.044 0.0 <0050 | <10
Notes:

mg/l - Milligrams per liter
NA - Not Analyzed
* Fixed base laboratory analysis

ev. D
11/17/99



TABLE 4

VA SOIL SCREENIN

SITE 27, BUILDING 221
ZONE E, FORMER CHARLESTON NAVAL COMPLEX
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G RESULTS

NORTH CHARLESTON, SOUTH CAROLINA

. Sample Sample Depth Total Organic Vapor Headspace
Sample Location Identifi:ation (I:‘eet) g gConcent':ation P

CNC27-B01 2755B0104 0-4 0

2785B0107 4-7 {(>5000 PPM IN BOREHOLE)
CNC27-B02 27558B0202 Q-2 500

275580207 4-7 {>5000 PPM IN BOREHOLE)
CNC27-B03 2755B0302 Q-2 0

275580304 2-4 0
CNC27-Bo4 2755B0404 Q-7 No Recording
CNC27-B05 27S5B0504 0-4 0
CNC27-B06 27SSB0601 1-4 No Recording
CNC27-B07 27SSB0701 1-5 No Recording

Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
PPM — Parts Per Million



TABLE 5

SUMMARY QF MOBILE L ABRORATORY SCREENING RESULTS FOR SQIL

SITE 27, BUILDING 221

ZONE E, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Rev. 0
11/17/99

Laboratory Screening Data

i

Sample Sampie Sample Total Diesel Range
Location Identification Depth Be"f: ne Tolu;:n)e Eth(y Ib;e;z)e ne Xylenes | Naphthalene Organics
{feet) (ng/Kg) (ng/Kg Hg/Rg (Lg/Kg) (pg/Ka) (mg/Kg)
CNC27-B01 | 275FB070102 1-2 ND ND ND ND ND ND
NOTES:

m Laboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as less than
the instrument detection limit.
ng/Kg = micrograms per kilogram

mg/Kg = milligrams per kilogram
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TABLE 6
SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 27, BUILDING 221
ZONE E, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
Laboratory Screening Data'’
Sample Sample Sample Total Diesel Range
Location Identification Depth Benz"e_ne Tolu;aLne Ethylbef;izene Xylenes | Naphthalene Organics
(feet) {no/L) {no/L) (no/L) (ug/L) (ng/L) (mg/L)
CNC27-B01 | 27GFB010407 4-7 ND ND ND ND 28 ND
CNC27-B02 | 27GFB0204G7 4-7 ND ND ND ND ND ND
CNC27-B03 | 27GFB030407 4-7 ND ND ND ND 17 ND
CNC27-804 | 27GFB040407 4-7 ND ND ND ND ND ND
CNC27-B05 | 27GFB050407 4-7 ND ND ND ND ND ND
CNC27-B06 | 27GFB060204 2-4 ND ND MND ND ND ND
CNC27-B07 | 27GFB070304 3-4 ND ND ND ND ND ND
NOTES:

(1 Laboratory screening data was analyzed using USEPA Method B020/8015M. Compounds not detected are reported as less than
the instrument detection limit.
ug/L = micrograms per liter
mg/L = milligrams per liter
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TABLE 7

SUMMARY OF FIXED-BASE: LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 27, BUILDING 221
ZONE E, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Soil Boring / Benzene Toluene Ethyl- Xylenes Benzo(a) Benzo(b) Benza(k) Chrysene Dibenzo(a,h) Naphthalene
Sample No. Sample Date (ug/kg) (ug/kg) benzene (total) anthracene fluoranthene fiucranthene (ughg) anthracene {ug/kg)
{ugkg) (ug’kg) (ugfkg) (ug’kg) {ug/kg) {ug/kg)
rBsL 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNC27-BQ7/
275LB0701 12-Oct-99 <5 <5 <5 <5 < 355 < 355 < 355 < 355 < 355 <5

All concentrations are in micrograms per kilograms (ug/kg).
' South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater fess than 5 feet.




SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER

TABLE 8

SITE 27, BUILDING 221
ZONE E CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Menitoring Well/| Sample | Benzene Ethyl- Toluene Xylenes Naphthaleng Benzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h) MTBE
Sample No Date tugl) benzene (ugl) (total) (ugl) anthracene | fluoranthene | fluoranthene (ug/l) anthracene (ugL)
' {ugll) {ugl) (ugrL) {ug/L) {ugrL) {ug/)
resL” 5 700 1000 10,000 10 @ 10@ 107 10®@ 10 @ 10 @ 40
CNGC27M-01 /
27GLMO101 23-Sep-99 <5 <5 <5 <5 <5 <11 <11 <11 <11 <11 <5
CNC27M-01 /
27GLMO0101D 23-Sep-99 <5 <5 <5 <5 <5 < 11 < 11 <11 < 11 <11 <5
CNC27X-03/
27GLX0301 23-Sep-99 <5 <5 <5 <5 17 <11 <11 <11 <11 <11 <5
CNG27X-04 /
27GLo401 23-Sep-99 <5 <5 <5 <5 7 <11 <11 < 11 < 11 <11 <5
CNC27X-4D /
27GLADO1 23-Sep-99 <5 <5 <5 <5 <5 <11 < 11 <11 < 11 <11 <5
CNG27X-05/
27GLX0501 23-Sep-99 <5 <5 <5 <5 <5 <11 <11 <11 < 11 <11 <5
CNC27X-07 /
27GLX0701 23-Sep-89 <5 <5 <5 <5 <5 <11 <11 < 11 < 11 <11 <5

All concentrations are in ug/L. (micrograms per Liter).

' gputh Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water.
¥ The Risk based screening level for individual PAH CoC is 10 ug or 25 ugA for total PAHSs.

Rev. 0
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SUMMARY OF

TABLE 8 - Continued

SITE 27, BUILDING 221
ZONE E CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER

Monitoring Well/| Sample Lead Arsenic Barium Cadmium Ch-::‘)j:i'um Mercury Selenium Silver

Sample No. Date (ug/L) {ug/L) {ug/L) {ug/L) (ug/l) {ug/L) {ug/l) {ug/L)
AesL!” 15 50 2000 5 100 2 50 5

CNC27M-01/

27GLMO101 23-Sep-99 42.5 12.6 551 <21 <114 < 0.09 < 2.57 < 2.54

CNC27M-01/

27GLMo101D 23-Sep-99 17.5 8.4 47 <1.94 <4.8 « (0.04 < 2.57 < 2.54

CNC27X-03/

27GLX0301 23-Sep-99 675 9.4 19.9 <0.34 133 0.34 < 2.57 < 2.54

CNC27X-04/

27GL0401 23-Sep-99 | <109 < 3.8 19.9 <1.94 <431 < 0,02 <257 < 2.564

CNC27X-4D /

27GL4DOM 23-Sep-29 | <1.09 31.8 65.4 <1.94 <4.31 = 0.02 <2.57 < 2.54

CNC27X-05/

27GLX0501 23-Sep-99 <49 16.3 17 <1.94 < 4.31 « (.02 < 2.57 < 2.54

CNC27X-07 /

27GLX0701 23-Sep-99 < 2.2 <43 80.3 <1.94 <431 < 0.02 <257 <254

All concentrations are in ug/L {micrograms per Liter).

™ South Carofina Department of Health and Environmental Gontrol Risk Based Screening Levels for ground water.

Rev. 0
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TABLE 9
TE AND TRANSPORT iNPUT PARAMETERS
SITE 27, BUILDING 221
ZONE E, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Parameter Domenico Dilution/Attenuation Model‘"
Hydraulic Conductivity [m/sec] 1.17E-04
Hydraulic Gradient [ft/ft] 0.0124
Porosity [cm3/cma3] 0.47
Estimated Plume Length [ft] NA
Soil Bulk Density(a) [g/cm3] 1.45
Partition Coefficient [L/kg] chemical specific
Fraction of Organic Carbon in soil [g/g] 1.75E-03
First Order Decay Rate [sec-1] 0
Modeled Plume Length [ft] NA
Modeled Plume Width [ft] NA
Source Width(b) [m] 15
Source Thickness(b) [m] 2
Soluble Mass [kg] Infinite'”

Nntasg:

Notes:
(1) - South Carofina Risk-Based Corrective Action for Petroleum Releases,
South Carolina Department of Health and Environmental Control, 1998,

{2) - Default value
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TABLE 10

Bo_Du L mte D

ATHWAY ASSESSMENT - CLIRRENT USE

SITE 27, BUILDING 221
ZONE E, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTCN, SCUTH CARCLINA

Rev. 0
11/17/99

Media Exposure Route Pathway Selected for Exposure point or Data Requirements (I
Evaluation? (Yes or No) Reason for Non- pathway selected)
Selection
Air Inhalation No Na volatilization to
enclosed space.
Explosion Hazard No No explosion hazard.
Groundwater Ingestion No No water supply well
downgradient or
Dermal contact No residential basements.
Inhalation No
Surface Water Ingestion No Cooper River No addifional data
approximately 600 required
Dermal contact No feet downgradient.
No completed
Inhalation No pathway.
Surficial Soil ingestion No No impacted surface
sail
Dermal contoct No
Inhalation No
Subsurface Soil | Ingestion No No current complete
pathway.
Dermal contact No
Inhalation No
Leaching to No

Groundwater




EXPOSURE PATHWAY ASSESSMENT - FUT

TABLE 11
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RE USE

SITE 27, BUILDING 221
ZONE E, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CARCLINA

Rev. 0
11/17/99

Media Exposure Route Pathway Selected for Exposure point or Data Requirements
Evaluation? (Yes or No) Reason for Non- {f pathway
Selection selected)
Air Inhalaticn No No voigtfilization to
enclosed space.
Explosion Hazard Na No explosian hazard.
Groundwater Ingestion Yes Future use of property No additicnal data
expectedto be required
Dermai contact Yes industrial or commercial.
Linderground utility lines
Inhalation Yes within ¢lose proximity 1o
the site; therefore,
consttuction worker
exposure possible.
Surface Water Ingestion Yes Cooper River 600 feet No additional data
downgradient. required
Dermal contact No Ingestion is considered
the most conservative
Inhalation No pathway therefore the
only one andlyzed.
Surficial Soil ingestion No No impacted surface
2Nl
Dermal contact No
Inhalation No
Subsurface Soit Ingestion No No impacted
subsurface soil.
Dermal contact No
Inhalation No
Leaching to No

Groundwater
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UNDERGROUND STORAGE TANK ASSESSMENT REPORT - UST 221



OCT-88-1998 18:45 FROM 10 ©-8586567483 P.11

- I’,'\ ‘ .
m———— 5°“m ,Carohr'ra\;-'--—- Commissiomet: Douglas €. Bryant : -
N o i ! Board: John M, Burriss, Chaifman Richard €. Jaboour, DDS
- A ' Wiliigm M. Hull, Jr, MD, Vice Chasrmhan Cyndi . Mostetier
: . ’ Fogar Leaks, Jr., Secletary Brien K. Sm
Department of Heath and Ravitonmental Cortrol L Rodnoy Lrg:ndy
2600 Bull Svem, Columbia, SC 282011768 Promoting Hesit, FrDl'Ul:ﬁ'riQ: e Environmeant

Southem Division NFEC

P.0. Box 190010

2155 Eagle Drive

North Charlestan, Septh Earaling 29419-9010

|

.~ Re_. Assessment Reportdated Ocinber, 17, 1996_ Sy e e e e

ChhrlestonleleBnﬂdingZEI (UST231-1) (z,.,, )
(Site Keniific “317535‘;-_ }

" Chisrieston Cokmty: .

o

Date:  December 31, 1996

Dear Mr, Magwood:

The author has completed techmical review of the referenced docurnent. As submitted, the repart provides analytical
results of envircnmental sempling conducted to determine if releases have occurred from operation of the refercoced
uﬁdergmurﬂstmagctmkandlorassocia:qdpipingmThensultsgresentedindicanclowlevelsofpeu'olemn
hydrocarbons end elevated levels of RCRA metals (iotal analysis) were detected in soils and groundwater grsb
samples cbtained from the tank pit. These results appear to necessitate ddditional endeavors for remedial actions
(soils removal) and contamimation cherscierization (assessment activitids, including groundwater investigations), as
appropriate. In this regard, assessment/corrective action activities provilied in the Tank Management Plan (dated
October 18, 1996) should be inmplemented in an appropriate and timelyimanacr. Flease be reminded that
groundwaeter sempling (i necessary) will require canstruction of sampling points and will aced W be submitted for

prior review and approval, as appropriate.
Should you have any questions, please contact me at (803) 734-5328.

Smmlytjx/r/;

N Y 3 :
PaulL. antol '
Gfmnﬁmmmmdﬂcvdopmmtm
Bueau uf Wiler

. okt Trident Distriet EQC

ﬂ rawrbad anoer



Prepared for:

DEPARTMENT OF THE NAVY .,
SOUTHERN DIVISION

~r AN

NAVAL FACILITIES ENGINEERING COMMAND 1
CHARLESTON SC )

Prepared by:

SUPERVISOR OF SHIPBUILDING, CONVERSION
AND REPAIR, USN, PORTSMOUTH DETACHMENT
ENVIROMENTAL CHARLESTON, SC

1899 NORTH HOBSON AVE.

NORTH CHARLESTON SC 29405-2106

October 17, 1996



£ . South Carolina Department of Heafth and Environmental Control (S.C.D.H.E.C.)
' - Underground Storage Tank (UST) Assessment Report

Submit Compieted Form to:
. UST Regulatory Section
Date Received SCDHEC
2600 Bull Street
Telephone (B03) 734-5331

I OWNERSHIP OF UST(S)

Agency/Owner. Southemn Division, Naval Facilities Engineering Command, Caretaker Site Office

Mailing Address: P.O. Box 190010

City: _N. Charleston State: SC Zip Code: 29419-92010

Area Code: 803 ‘Telephone Number;  743-9985  Contact Person: LCDR Paut Rose

1 1 SITE IDENTIFICATION AND LOCATION

|

Site 1.D. # Noi regulated
(,]M Facilitv Name: Charleston Naval Base Complex. UST 221-1
Street Address: South Hobson Avenue
City: North Charleston, 29405-2413 (_Zounty: Charleston

II CLOSURE INFORMATION

Closure Started: 14 June 1996 Closure Completed: 18 June 1996 "
N/A SPORTENVDETCHASN
Consultant UST Removal Contractor

IV. CERTIFICATION (Read and Sign after completing entire submittal)

— — s
1 cartify that | bave persocally exwoined wnd e fumilier with (he informanion subertted in Ute wnd all siachad docomenty, wnd that bused o6 my ioqeiry of this Tufividusis pepontibls for obtsining
this information, | balirve that the soberatied iaf  troa, = coupl
LCDR Paul Rose

Signature
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V. UST INFORMATION

Product......ocooiiiie e,
Capacity...ccoviviieice e
ABC et s
Construction Material.........co....o.oceerin
Month/Y ear of Last Use.....c.c.ccovcvmunnnn.
Depth (ft.) To Base of Tank....................
Spill Prevention Equipment Y/N..........
Overfill Prevention Equipment Y/N.........
Method of Closure = Removed/Filled.....
Visible Corrosion or Pitting Y/N...........

Visible Holes Y/N.. ..ot

Tank 1

Tank 2

Tank 3

Tank 4| Tank $

Waste
0il

280gal,

> 20y

Method of disposal for any USTs removed from the ground (attach disposal manifests)

The UST was removed from the ground, drained, and cleaned. It was then cut up

for recycling as scrap metal. See Attachment ITI.

Method of disposal for any liquid petroleumn, sludges, or waste waters removed from the

USTs (attach disposal manifests)

The residual waste oil was recycled.

If any corrosion, pitting, or holes were observed, describe the location and extent for each

UST

‘T"l-\e tanl axre
calln

[~ 3% ] [27aYal
4 Al YT UL EUU
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V1. PIPING INFORMATION

Tank 1 | Tank2| Tank3| Tank4[ Tank 5! Tank6
. . Steel

Construction Material.................oooveeeeeeeinnnnnn

. ) 5
Distance from UST to Dispenser.......................
Number of Dispensers..........occocveveeeeeeeceeecvranenns 1
Type of System P/S.....ccoociviiiieeeeeeeeereeeeeeann, N/A®
Was Piping Removed from the Ground? Y/N.... Y
Visible Corrosion or Pitting Y/N...........covveen.. N
Visible HOleS Y/N......vovreeeeeeeeeeereeereenees N
ARt > 20 years

* UST 221-1was a gravity fed holding tank for an oily water
separator. [t was periodically emptied by suction.

If any corrosion, pitting, or holes were observed, describe the location and extent for each

line.

Pipes were mildly corroded, but overall in good condition. However, the feed pipe
from the separator to the UST had a loose mechanical connection at the UST.

BRIEF SITE DESCRIPTION AND HISTORY

TAG T fn n Frsnae =lal ] L inci
Bldg 221 is a former pickling plant and galvanizing shop located inside the

Controlled Industrial Area of the Charleston Naval Shipyard, Building 221 was
part of the Bldg 56, Pipe Shop area. The oil/water separator and tank system at
the Bldg 221 site was part of a steam cleaning pad. The pad was used for cleaning
oily/greasy parts and components. A drain in the pad emptied into the oil/water
separator. In 1983-1984 the operation was shut down.

Most of the water present in the Attachment I photographs is the result of a
leaking water pipe adjacent to Building 74. See Attachment I.




VIIL SITE CONDITIONS (")
Yes No Unk

Were any petroleum-stained or contaminated soils found in the UST
excavation, soil borings, trenches, or monitoring wells?

If yes, indicate depth and location on the site map. X

gy

Were any petroleum odors detected in the excavation, soil borings,
iIencnes, o itori

[gTyis) ¢

If yes, indicate location on site map and describe the odor (strong, mild,
etc.) X

Was water present in the UST excavation, soil borings, or trenches?

 location and depth)? X

Q
€
£
&
§
g‘
g
5 i
2
3
.
(=3
P
ol
2]
‘-1
th

Did contaminated soils remam stockpiled on site after closure?
If yes, indicate the stockpile location on the site map.

Name of DHEC representative authorizing soil removal: X

—

o]

Was a petroleum sheen or free product detected on any excavation
or boring waters?

If yes, indicate location and thickness. [* sheen] X* .




¢

IX. SAMPLE INFORMATION
S.C.D.H.E.C. Lab Certification Number 10120
Semple # Location Sample Type| Depth* (|Date/Time of | Collected OVA#
. (Soil/Water) Collection || By

SPORT | Bottom center of excavation. Water 5 6/17/56 R Not
0080-1 1430 Atldins Taken
SPORT | West end of tank, Soil 3 6/17/96 R Not
00R0-2 1430 Atkins Taken
SPORT | East end of tank. Soil || 3 [[e17m6 R. Not
0080-3 1430 Atkins Taken

il i

ﬁ
|

* = Depth Below the Surrounding Land Surface




X. SAMPLING METHODOLOGY

Provide a detailed description of the methods used to collect and store (preserve) the
samples.

After the removal of UST 221-1 soil and ground water samples were taken. Sampling
was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment

Guidelines.
The samples are identified as follows:

Detachment Charleston General Engineering Labs

Ground Water Sample UsT221-1 = SPORT -0080-1
Soil Sample UST221-2 = SPORT -0080-2
Soil Sample UsT221-3 = SPORT -0080-3

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill
the sample containers leaving as little head space as possible and immediately capped. Soil
samples were extracted at the tank ends just above the ground water level. The ground water
sampie was taken from the botiom center of the excavation,

The samples were marked, logged, and immediately placed in sample coolers packed with
ice to maintain an approximate temperature of 4° C. Tools were thoroughly cleaned and
decontaminated with organic-free soap and water after each sample.

The samples remained in the custody of SPORTENVDETCHASN until they were
transferred to General Engineering Laboratories for analysis as documented in the attached Chain-

of-Custody Record.
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XI. RECEPTORS

Yes

No

Are there any lakes, ponds, streams, or wetlands located within 1000 feet
of the UST system?

[*Cooper River 1031
If ves, indicate type of receptor, distance, and direction on site map.

xt

Are there any public, private, or irrigation water supply wells within 1000
feet of the UST system?

Are there any underground structures (e.g., basements) located within 100
feet of the UST system?

1f ves, indicate the tvpe of structure, distance, and direction on site map.

Are there any underground utilities (e.g., telephone, electricity, gas, water,
sewer, storm drain) located within 100 feet of the UST system that could
potentially come in contact with the contamination?

[*water, storm drain)

If ves. indicate the type of utility, distance, and direction on the site map.

Has contaminated soil been identified at a depth of less than 3 feet below
land surface in an area that is not capped by asphalt or concrete?

If yes, indicate the area of contaminated soil on the site map.




Attachment I

SITE MAP
You must supply a scaled site map. It should include all buildings, road names, utilities, tank and

pump island locations, sample locations, extent of excavation, and any other pertinent
information.

Site Maps 1, 2, and 3
Photographs 1, 2, and 3
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GRAPHIC SCALE

Figure:  Site Map 1
BLDG 221

Charleston Naval Shipyard
Charleston, SC

SPORTENVDETCHASN
1898 North Hobson Avenue
North Charleston, SC 29405-2106

DWG DATE: 24 Sept 1996
DWG NAME: CNS221_1




B].dg 74 Coope:.

103’
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In the excavation was From ; ].er
a leoking water pipe in this
{ocation, \
T g @ Vent
/
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1899 North Hobson Avenue
North Charleston, SC 29405-2108

DWG DATE:
DwWG NAME: CNS221.3

16 Oct 1996
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10° {0’ UST R221-1
Charleston Naval Shipyard
: fr— -'i Charleston, SC
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UST 221

A C A g .
hoto 2: UST 221 excavation after removal of the UST. Electric line is being
indicated.



UST 221

1 before removal.

: UST 221-

Photo 1



Attachment II
ANALYTICAL RESULTS
You must submit the laboratory report and chain-of-custody form for the samples. These samples
must be analyzed by a South Carolina certified laboratory.

Certified Analytical Results
Chain-of-Custody
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& & GENERAL ENGINEERING LABORATORIES
n e & Mecting today 't needs with 2 vision jor romorraw.
£ <
“RaToRe
CERTIFICATE OF ANALYSIS
Cliene: Supervisor of Ship Buildsg & Conversion ‘
SUPSHIP-Parmmouth Dewchment-Eory.
1899 North Hotsan Ave,
North Charlesma, South Carcling 29403-2106
Conmce M. Bill Hiers
Project Descriptan: SUPSHIP-Porzmouth Deiachmant
wc: NPWCD0196 Repart Date:  June 27, 1996 3 Page lofd
Sampis ID : SPORT0080-1
LabID : 960632401
Muamix : GroandH20
Date.Collectod : 05/1786
Daic Recivad . D6/18596
Priarity : Rouina
Collacoe : Client
Pzramstar Quoaliflar Dezuit DI, 21, Tpits DF Anufvat Nate Time Boteh M
chatile Organics
TEX -4 iterns
Seuana 4] 0.00 100 200 upa 1.0 RMB 0672156 1038 86210 1
iy Therzans 490 100 200  ug 10 '
Toluans U 0.00 1.00 00 wl 1.0
Xylenes (TOTAL) 187 1.00 400 i 1.0
Nephibaisns _ 7 1.00 200 @ 1.0
Extractable Organics
Polyrwiclear Aromatic Hydrocarbons - 16 ona
Acenaphthene U 0.00 560 100 w1 1.0 BDG 0672596 1950 86220 2
Acenxphrhylens u 0.00 $.00 100  ugi 19
Anthracene u 0.00 500 100 1.0
Beazo{a)anihrsccns U 000 500 100 ugA 10
Benzo(s)pyrene v 0.00 5.00 100 ugt 1.0
Bero{bflucranitens: U 0.00 . 300 T100 vl 10
Bazo(ghi)peryise v 0.00 300 1860wzl 1.0
Bezo(k fluorsnthene U 0.00 300 100 opa 1.0
Chrysens U 0.00 500 100 ogd 1.0
Dibezo(shyanthrocene u 0.00 .00 100 o 1.0
Fluorsmhens U 0.0 $00 100 oA 10
Fluoreos U 0.00 5.00 100 ugl 10
Indemy(1,2,3-c.d)pyrene 1) 0.00 .00 100 o 10
Nephrtalens 104 5.00 00 i io
Phanonhrene u 0.00 .00 100 oA 10
Pyrene U 0.00 5.00 100 ug 1.0
Matals Anatysis
Moreuey I 0.8 0.0148 D500  wpA 1.0 RMJ 062096 1312 88170 N
Siver J 268 249 100 oA 1.0 NEM 062156 2338 86194 3
Arwis 134 1.86 100 ug 10

1 AR

P O Aox 20712« Chsrlesion, SC 29417« 1303) 556-3171+ Fux (803) 766-1178  »9606124-01*
6 Privacd ue sovye kal e
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S 2 GENERAL ENGINEERING LABORATORIES
= R s Meeting roday's needs with o visiem for tomorrow,
s
Rarorie”
CERTIFICATE OF ANALYSIS
Cliemt Supervisor of Ship Brilding & Conveasion ‘
SUPSHIP-Pormmovth Detachment-Eav.
1899 North Hoteon Ave,
North Charleston, Sauth C erolins 29403-2106
Contact Mz, Bill Hicry
Project Deseriprion: SUPSHIP-Portxmouth Detachmaent
et NFWCODO196 Report Date:  Juna 27, 1996 Pags 20f4
Supis D : SPORTOOR0-1
Poramster Qualifier Result DL RL Units DF Anslyst Date Time Bateh M
Barium 133 0.0683 100 A 1.0
Cadrivm 530 0.087C 500 wgA 1.0 NRM 062196 2338 86154 2
Clhrumium 21 0596 190 ugh 10
Lead 527 113 500 ogn 10
Sclmiam I 430 142 500 upn 18
Geperal Chemimtry
Towl Rec, Prtro. Hydroozbony 9.08 200 200 mgn 1.0 YEN 062496 1025 86317 4
a¢ following prep procedurss were performads
GC/M3 Baae/Neutnul Comproand s OWL 052096 1600 86220 3
Mermury RMJ 06/19/96 1230 86170 &
TRACE FGD 06720/96 1520 56154 7
Swrrogase Recovery Tomt Pucmnt® Acceptable Limitg '
2-Fluorobipheny] M610 58.8 (43.0-308.)
Ninoboazens-dS M610 56.0 ©03.0-1110
p-Tephenyl-d14 Mé610 93 (33.0-125.
Bromofluatobenzens BTEX 3260 88.8 (80.0 - 128.)
Dibromotiuaramethanc BTEX-8260 103, (67.7 - 125}
Teluene-d8 BTEX-8260 98.8 (68.-112)
Bromoflucroberzene NAP-3250 8 800 - 128.)
Ditromofhicrome thane NAP-1260 103. (67.7-135.)
Tohsens-dt NAP-8260 58.8 (68-122)
M = Methnd Method-Description
M1 EPA 8250
M2 EPA 8270
M3 EPA §010A
M4 EPA 9070A
M5 EPA 3510
*9606324-01* P O Box 3072+ Chardeswon. SC 24417 » (8303) 536-8171 » Fux (803) 766-1178

a Pruned oo recyeicd paper.
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é % GENERAL ENGINEERING LABORATORIES
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- i Meering rodav's needs with o viticn for romorrow.

CERTIFICATE OF ANALYSIS

Cliear: Supervisor of Ship Brilding & Conversion
SUPSHIP-Porumouth Deuchmert-Fav.
1899 North Hobsan Avs,
Nogyth Charlesom, South Carolina 29403-2108
Comtace Mr. Bill Hiers
Project Description: SUPSHIP-Portsmenth Detachment

o: NFWCO0198 RepoxtDate: Iuma 27, 1996 Page 3of4
Sazmple ID : SPORT0080-1
M = Metbod , Method.Description
M6 EPA 7470
M7 EPA 3005
Notms:

e qualifiers i Ui report wo defmed s follows:
icntms presanca of malyte ol o concentration less tax the reporting mit (RL) end grizsler than the detection Kmil (DL),
tndicates that the onalyw was not deiceied nlwmnidmmmmhmm
Mica g s quality conol analyre recovery Ls ourside of specified acesprance ctitenia

GEL Laboratory Cartifications EPI Laborutory Certtficutions

Al - 41040 AZ - AZ0S14 AL - 41050 AZ - AZ0S514
CA - 2089 CT- PH0189 CA . 102372056 CT - PH-0174
DE-50012 FL -E27156/87294 FL - EBTA728745R MS - 29417
ME - SC012 MsS - 10120 NY - 11502 R1- 138
NC-213 NY. 1150 SC. 10582 TN - 02934
Ki-128 §C-10120 UT - 5227 YA =001
TN- 2934 UT - E-231 WA -C223 N7 - 79002
YA-00151 WA .3 PA - 68-42% WY .23
W1 -999887790

~SL0324-01 P O Box 20712 Charlcston. 5C 20417 (R03) 5268171+ Fax (803} 766-1178
a Pl on pacpehad papet.
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__CERTIFICATE OF ANALYSIS

Clenis Supscvisar of Ship Building & Conversion
SUPSHIP-Porusmouth Detachment-Eav,
1899 North Hoteon Ave.
Neth Chardeston, South Carelima 29405.2106
Cemtact; Mr. Bl Hiers
Project Description: SUPSHIP-Portsmouth Detackmens

ce: NPWCD0186 Report Dats: kmse 27, 1996 Prgo 40l4
Sarmple 1D : SPORTO0080-1
GEL Loboratory Certificadions EP] Laboratory Certiicotions

‘This duta report has been prepered and reviewed

in accordance with Gensral Engineering Laboratosies

standard operaiing procedures, Flease diroct

any questions & your Project Managar, Karen Blakemey u (303) 769-7186.

*9506324-01* PO Box 20712« Churleston, SC 29417 » (803) 536-8171~ Fax (803) 766-1178
ﬂ Frined on secy s paper, ’
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c . s iy Meeting tnday's needs with a vision for temorruw.
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Rarope®
CERTIFICATE OF ANALYSIS
- —_—
Client: Supaviser of Ship Building & Conversion ’
SUPSHIP-Portsmouth Detachment. Expy,
1859 Nonh Hobeon Avs,
Narth Chagleston, South Caralma 28405.2106
Comsct: Mr, Bill Hiexs
Preject Descripdion: SUPSHIP-Pormmoud; Detachment
sct NPWOD0196 Report Date: Junc 27, 1996 Page 1of 4
Surpie ID + SPORTOO80-2
LebID : 960632402
Magix * Sail
Data Collected 1 0611 7/96
Date Received : D8/1R56
Prinrity : Routina
Collector : Chent
Puarsmater Quaiiflar Rasait + 1 RL Unio DF Aszaiyst Duie Time Daich M
“olatile Organics
BTEX -4 itarns
Jemzena u 0.00 1.00 200 ughg 10 JAC 06/1996 0943 85168 1
Ethyiberrpenn I 130 1.00 200 ugkg 1.0
Tolua U 0.00 1.00 200 ugkg 10
Xylenes (TOTAL) 6.50 1.00 400 whg 10
Nephthalone 470 1.00 200 ugig 1.0
Extractabls Orgondes
Polynuclear Aromatic fydrocarbons - 16 tamg
Acmaghthens 1] 0.00 1650 3300 ughg 0. JCB 06725096 2032 85390 2
Acenaphthyiens u o0o 1650 30 uwp/xg 10.
Anthrocens u 0.00 1850 3300 ug/kp 10,
BoomxXa)anthracens U 0.00 1650 3300 ur/e 10.
Bezo(aypymne U 0.00 1630 3300 ugikg 10.
Benzo(b)noranthens v 0.00 1650 3300 upikg 10.
Boun(ghl)perylene u 0.00 1650 3300 uplyg 10.
Benzo(k)uoranthans u 0.00 1650 3300 ugfiy 10,
Cloysens 4 0.00 1650 3300 upikg 10,
Dibenzo(s Ranthraccens u 0.00 1650 1300 upkg 10.
Fluoronthene u 0.00 1630 3300 upig 10.
Fluorena u 0.00 1650 3300 ugkg 10.
Indeno(l 23-c.d)pyrcon U 0.00 1650 3300 ugky 10
Nophthalens u 1.00 1650 3300 upkp 10,
Pheasmizene 4 0.00 1630 2300 ug/icy 10,
Pyrene U 0.00 1650 3300 upig 10, .
Mutals Aralysis .
Mercury 0410 0.00243 0.200 mpikg 1.0 RMJ 056/2196 1604 35172 N
Silver 2 13 300 ugfkg L) WCC 0821/96 1404 86195 3
Anenie 120 921 500 ughp 1.0

(TR

P O Box 30712+ Charieston. SC 26417 « (803) 3568171+ Fox (RI3) 766-1178 49606324008
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c‘s 2 GENERAL ENGINEERING LABORATORIES
-:_“' - é_J Meering today s niceds with a vision for rumorrow,
)
*41-01\*»"
CERTIFICATE OF ANALYSIS
Climt Supcrvisor of Ship Bullding & Convertion ’
SUPSHIP-Pertsmouth Dewchment-Env.
1399 Nonh Hobson Ave,
North Charlesion. South Crraling 29405.2108
Cominct; Mr. Bl Hicos
Project Description: SUPSHIP-Porismouth Detachment ’
ot NPWCD0195 Ropomt Dam: Jume 27, 1096 Paga 10f4
S=nple ID : SPORTO020-2
Paratuetar Qualifler Result DL RL Uznits DF Anotyst Data Time Batck M
Burfum 33300 326 500 ug/kx 10
Cadmium 2000 480 20 ughkg 10 WCT 0621956 1404 86195 3
Cirominm 68200 295 500 ug/kg 10
Lead . 259000 559 250 ug/ig 10
Seicnjum 321 708 2% ugkg 10
Gemernl Chemiary
Toul Rec. Pewrn, Hydrocarbons 400 10.0 50.0 mykg 10 IEN 06/26/96¢ 1200 36423 4
e following prap procedures wars performed:
GCMS BuaNasutral Coempeunda GWL 062596 1630 B63I%0 §
Macenry RMJ 0620096 1500 86172 §
TRACE DVW 06/20096 1745 86183 7
Commenty:
A dilution was required for Extractable Orgamics duc © mamix
intcricrapes. As b result, tha demction Limis are clevated
Surrogate Recovery Tem Pucenth Acceptable Limits
2-Flucrobiphenyl Mé&10 0.00* @00-114)
Nitobenzma-d5 M630 0.00* {(130-120,)
p-Terphenyl-di4 Mé610 0.00» (373.128.)
Bromofluarobenzana BTEX &260 108, (9.7 - 159.)
Ditromo flucromethans BTEX.8260 103. (740 -128.)
Toluenc-ds BTEX-8260 94.0 (334 - 163.)
Bromofluorobenzens NAP-1260 108, (59.7-19.)
Ditromoflusromethane NAP.3260 101. (4.0 321.)
Toluene-d8 NAP-8250 98.0 {S34-163)
L]
9606324020 PO Box 307{2« Charlcston, SC 29417+ (RD3) 556-8171 Fax (803} 755-1178 .

Q Priz1ed on meytiad paper.



o GENERAL ENGINEERING LABORATORIES
& Meeting roday’s needs wirh a vision for o ariow,
% &
RAiToRE"
CERTIFICATE OF ANALYSIS
Clizu Superviscr of Ship Building & Converion ‘

SUPSHIP.Portmmnouth Detachmeni-Bar.

1899 North Hobson Ave.

Narth Charlsstom, Sonth Caralina 26408-2106

Corntact: Me. Bifl Hiens
Project Descripnion: SUPS HIP-Portsmaouth Detachment
ec: NFWC00196 Report Data:  June 27,1996 Page 3of4
Sample [D + SPORTO0B0-Z
M = Method Method-Deseription
M1 EPA 8260 ’
M2 EPA 8270
M3 EPA 6010A
M4 EPA 95071
M3 EPA 3550
Mé EPA 7471
(M 7 EPA 3050

iotese

The qualifizry in tix report are defined a3 follows:

J indicatas presance of analyte of & coneentrution {oss thang the reporting limit (RLY snd greame than the detecdaon limit (DL).
U indicatas that the analyts was 2ot detseted a2 8 conconirstion greaicr than the daisciion Limic

* indicate that 1 quality contol atalyts reeovery is oolsde of specified accepranca critsria

GEL Luborary Certificotioms EPI Laboratory Certificotions
AL . 41040 AL - AZ0514 AL - 41050 AZ - AZD514
CA - 2089 CT . PH.0189 CA -1-102372056 CT - PH-0178
DE.s50012 FL - EST156/37204 FL . EBT472/87438 MS .28417
ME . 8C012 MS -10120 NY-11502 RI-138
NC.233 NY-.11501 5C-10582 . TN - 02534
Rl-135 SC-10120 UT.E.217 YA -00111
TN - 02934 UT -E.251 WaA.Cx3 NJ - 79002

1
*9506324.02" PO Box 30712+ Churleston. SC 29417+ (803) 556-3171« Pux (801) 766-1178

't um rerysan] pumer.



GENERAL ENGINEERING LABORATORIES

Meering today's needs wiih « vision for remorrow,

CERTIFICATE OF ANALYSIS

Clieng: Supervisor of Ship Building & Conversian
SUPSHIP-Portsmouth Detachmeni-Ere.
1899 North Hobson Ave. '
North Charlesten, South Carolina 20405-2105
Contast: Mr, Bill Hizs
Projeet Description: SUPSHIP-Porsmouth Datachrment

o NFWCO0195 Report Dais: Joow 27, 1996 Pago 4of4
Sumpis [D : SPORTO080-2

GEL Laboratory Certifications EFI Laboratory Certificathons

VA -00151 WAL 223 PA - 66483 WY .- 233

WI- 999887790

This dota report has been prepared and reviewoed

in sceordunce with Geners! Engineening Laboramorias

¢ icazd oparanng procedures. Plase dircet

uny quesdons to your Projeet Massger, Kaoen Blaloenwy sz (803} 7657386
[}

mnydéﬂ Report Specistiag k

*9606324.02 PO Box 30712+ Chutlestun, SC 29417 « (BO3) 556-8171« Fax (803) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meeting today's uieeds with a vision for tomarrose.

CERTIFICATE OF ANALYSIS.

Climnt: Supsrviser of Ship Building & Convegsion
SUPSHIP-Portsmouh Detachment-Exv.
1899 Noocth Hobson Ave.
North Charicsian, South Ceroline 29403-2106
Contser M:. Bill Hiers
Project Descriprion: SUPSHIP-Porumonth Detachment

oc; NPWCX01956 Repon Date: June 27, 1996 Page 1af4
Sample [D : SPORTO0R0-3
LabID 1 960632403
Mazix 2 Sail
Dam Collactad : 081786
Date Receivad : 08/1896
Prierity + Rourine
Collactar 3 Cllent
Pasmor Qualifer Pamus DL RL Units DF Analyst Data Time Batch M
Uls Orgunles
X -4 items
neEns . u 000 1.00 200 ug/kg 1.0 JAC 06/1906 1303 86165 1
irydbenzene U 0.550 1.00 200 ughg 1.0 '
Talume u 0.00 1.00 200 ugiky 10
Xyl (TOTAL) I 270 1.00 400 up/kg 10
Npatheiene U 0.740 1.00 - 200 ugkg 10

Extractabls Organics
Polynuclear Aromalic Hydrocarbons - 16 &ems

Acensphthena u 0.00 650 1300 opkg 40 JCB 062556 2104 36330 2
Acxuaphiliy lane U 000 650 1300 ughyg 40
Antiracene 14} 0.00 650 1300 ugkg 4.9
Bem(a)anthracene U 0.00 €50 1300 ug/kg 40
Benzo(a)pyrens U 0.00 650 1300 upks 490
Benza(h)(luarenthena U .00 &30 1300 upkg 4.0
Bozo(ghDperylane U 0.00 650 1900 ugpkg 490
Bazok)fluornhms u 0.00 &50 1300 upkg 40
Cluyscna u 0.00 &30 1300 ugkg 40
Didenzo(a)eathracens u .00 650 1300 ug/kg 40
Flucramhiense u 0.00 650 1300 up/kg 40
Fluorens L] 0.00 650 1300 ug/kp 4.0
Indeno(1,23-c.d)pyTens U 0.00 650 130 wpks 4.0
Niphthaleos u .00 &0 1300 upkg 4.0
Phenanthrene u 0.00 650 1300 uykg 40
Pyrenc u 0.00 650 1300 ug/kg 4.0
Metals Anolysis
- Moty ) 0.0538 0.00215 0200 mgkg 1.0 RMT 052106 1606 86172 N
(_x:“ ¥ 281 125 500 wp/cgp 1.0 WCC 062156 1409 86155 3
i 179%0 93.0 500 ug/kg 10

[ EIRER e

P O Box 30712+ Charteston. SC 29417+ (803) 556-8171+ Fax (¥03) 766-1178  »9506324-00*
Q I*rinio] oo eenyelod peoet.
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CERTIFICATE OF ANALYSIS

Clenr: Superviser of Ship Building & Conversion

SUPSHIP-Portamouth Detachment-Env.,

1899 Nonth Hobson Ave.

North Charlegton, South Cazoling 26405.2106

Contact: Mr. BiD Hierx

GENERAL ENGINEERING LABORATORIES

Maeering tocday’s needs with a vision for tamarmw.

Project Description: SUPSHIP-Portsmotth Detashment
wx NPWC00108 Report Due:  June 27. 1996 Pago 2of4
Samgple ID 1 SPORTC080-3
Parameinr Qualifler  Result DL RL Units DF Anatyat Dote Time Batch M
Berium 212900 s 500 ug/kg 10
Cadmizm 631 435 250 ug/kg 1.0 WCC 06/2196 1409 B5195 3
Chromium 39200 293 500 ughg 10
Lead 81100 565 250 up/kg ig
Sclenium 389 K 250 ugke 190
Gageral Chemistry
Total Rec. Peoo, Hydrocarbons 115 100 00 mp/ike 10 JEN 062696 1200 85423 4
< foliowing prap procodures ware performed:
GC/MS Basc/Newwsl Campovads GWL 06/25/76 1630 86350 I -
Meroury RMI 06720096 1500 86172 &
TRACE DVW 062056 1745 86195 7
Commentn
A dilution wes required for Exmactable Osganics doe so mamix '
mucxiorence, As arosult, the detaction limits are elevaored,
Surrogats Recovery Test Percant®% Accetprable Limits
- 2-Flusrobipherryl M610 850 (00.115.)
Nitrobenzene-dS M510 517 230-120.)
p-Terphenyl.did M610 570 (73.128)
Bromofiucrobenizens BTEX.8260 104, (59.7.15.)
Dibremafinoromethans BTEX.3250 101, (74.0.128.)
Toluene-dl BTEX.-260 936 (534 -163.)
Bromofluaroberzene NAP-£260 104, (38.7- 1)
Dilromofinarome thume NaP-8260 1oL Cal-128.)
Toluensd8 NAP-3250 95.¢ (53.4-163)
*0606324-03% PO Box 20712+ Charleton. SC 1?417 « {803) 556-8171 + Fax (803) 166-1178

":5 Priniest o CYThal pagr.
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C) l % GENERAL ENGINEERING LABORATORIES
b. o

Mecting toduy's needs with ¢ vision for tomarrow.

% mmf-"
CERTIFICATE OF ANALYSIS

Clicas: Supcrvisor of Skip Building & Conyersion .
SUPSHIP-Porsmouth Detschmant-Exnr.
1899 Nozth Hobsoz Ave.
Narth Charleston, Scath Carcling 29405-2106
Contace: Mr. Bill Hiers
Project Descripdon: SUPSHIP-Portamouth Detachment

o NPWC0196 Repon Dute: Juna 27, 1996 Page 3 of 4
Sampls ID : SPORT0080-3
M = Metbod Moethod-Description
M1 ' EPA B250
M2 EPA 8270
M3 EPA 6010A
M4 EPA 5011
MS EPA 3550
. Ms EPA 7411

‘ A7 EPA 2050

atex

Tho qualifiers m thie report are dafined as follows:

Jindicatzs presence of anulyte st a concentrarion less than the reporting Limiz (RL) und greacer then tae datection limit (DL),
U indicates that ihe analyte was not detsciad at n concenTarion gresar then the detcotion Timit.

* indicatr that a quality conuol unalyie recavery is ourside of specified srcepmance critaria.

GEL Laboratory Cattiflcations EPI Laboratory Certlfications

AL-41040 AL - AZDSI4 AL - 41080 AZ . AZOS14

CA - 2089 CT . PH-016% CA - 1102372056 CT-PH-M75
DE-SCo12 FL - EB7156/A7204 PL - EBT472/27458 MS - 259417

ME - SCo12 MS - 10120 NY -11501 RI-13B

NC-233 NY - 11501 SC-10582 - TN - 02984 .
RI-138 5C.- 10120 UT-E.227 YA -00111

TN -02934 UT - E-251 WA .C8 NI -T9002

*9606324-03* P Q Box 20712+ Churlesion, SC 29417« (803) 356-8171+ Fux (803} 765-1178
Pewyed rm revylod pager,



2 l L GENERAL ENGINEERING LABORATORIES
- e

é__' Meening today's needs with a vision for wmorrew,
_ T
RATORIE"
_ CERTIFICATE OF ANALYSIS
Cllene: Supervisor of Ship Building & Cogversion
SUPSHIP-Forumouth Deachment-Bav.
1299 North Hobson Ave.

North Chardesion, South Cagolina 29403-2108

Contact: Mz, Bil Hiers

Projecx Description: SUPSHIP-Pormouth Deiscimmen:

cos NPWO00104 Report Dame:  June 27, 1996 Page 4of4
Sample [D : SPORT0080-3
GEL Laborutory Certiflcations EP1 Laborotory Crrtiflcations
YA -00151 WA.CI3 PA - 68-a85 WY -3
WI- 599587790

mduamponhu been prepated and ryvicwed
in sccordance with Generai Euginceting Laboraiodies
stzndard operyting procoduns. Please direct

any quettions o your Froject Manages, Karen Blakensy at (803) 769-7356,

Analytical Report Specialist ‘

*9606324-03* P O Box 30712« Charlesten. SC 25417+ (802) 55€-B171» Fax (803) 766-1178

Punicd on rocychal pantr.
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Generat Hnghletning™ arjgs, Enc,
2040 Savage Roud ﬁ o,
Charleston, South Cay )

\ ?\ A0\ Oﬁ
C]JAIN OF CUSI‘ D‘( RECORD El'(l::rlg:‘l::(g:zlh Carolinu 29417

Page _l_ of _L_ (?[eao 3 &(/ (8033 556-8171

Client Name/Facitity Name l SAMPLE AN?LYSI]S REQUIRED (1) - we retarks arca b vt im'-r-rlnmm_-f_&v-fm"--;* - llv-el r-“:- Inlt:.lh e b bl \.r..':m

S PORTENVPETCHASN i 3 . . -

Collected by/Company z_; % E . :,E i i, 35' 1 g -% % OD L ZI gg 2

SPoORTE VY DETCHASN E; E ‘§“ 5.‘ é ‘,,;% . :E z B g % g \'"ﬂ.‘

| 1 E ] . : » |E2| £ L.J_ ] w i :'E X
SAMPLEID | DATE | TIME *;g,gé' 215 |R |E ga Z|ead i $|2|%|5|E|5 38 Q & Remarks

SART0080~] |6/nyse | 143D 8 x| X| Hysr 22 - G -1
ST OOB0r2L |6/2/36 130 | 14 Y x *®ustazl-z sl v 2
s poT 0020-3 |G/2/a¢ | 7430 4 "_‘3;_ > . i X |ysT221 3 S%L 2
shurpogo—f |&/h/eala3e | b wifh =il P o TRIZ Bluavk ¢ 3

Relloquished by: . Date; Time: [ Recelved hy: Relinquished hy: ' Date: | Time: m (/A .
| 6//?/7‘ /53> !;-7"‘!9 4}(“6‘“’— Uw‘(. HJIMJ F/'{'b ‘ﬁz

gz oy huniad  elsoo

) ]
White = sample colleclor Yellow = file Pink = wlldreport




Certificate of Disposal (tank)

Attachment 111
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CONTRACTOR

Supervisor of Shipbuilding, Conversion and Repair, USN
Portsmouth, VA

Environmental Detachment Charleston

1899 North Hobson Avenue

North Charleston 28405-2106

Telephone (803) 743-6482

TANK ID & LOCATION

UST 221-1, Bldg 221, Charleston Naval Shipyard, Charleston, SC

DISPOSAL LOCATION

Bidg. 1601 Tank Cleaning
& Disposal Area
Charleston Naval Complex

TYPE OF TANK SIZE (GAL})
Waste Qi 280 gal

CLEANING/DISPOSAL METHOD

The tank was cut open on both ends, cleaned with a steam cleaner, and disposed of as
recyclable scrap metal.

DISPOSAL CERTIFICATION

| certify that the above tank has been properly cleaned and disposed of as
recyclable scrap metal.

\ﬂ/ﬁﬁb |_9-2¢6-96

(Name) (Date)




APPENDIX B

GEOLOGIC BORING LOGS



BORING LOG Page | of !

PROJECT NAME: it BORING NUMBER: Z # M wp/
2JECT NUMBER: DATE: ek
émuwe COMPANY: & /S GEOLOGIST: — _ ! R
DRILLING RIG: SH cotop.. b DRILLER: L. By gowed
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Slows /! | Sample | Lithology . U
No, | {Ft) 6" or |Recovary| Change Sait s
Tand Ror T:IJJ . ":"p‘ 1D|p;NFL cz:n:w ¢ g . L
ype ofl Kun . siatenc 2|l ]2
RQD [ Ne. Length s or 'd y Color Material Classification s Remarks E‘ : % ;
In:'wai R::k * n E g g
Hardness
Fal
' ﬁyv"‘ g t)—*—v‘y mp -./
Z o] Ciwede St Moist
4 /
5 ﬁ I
¥ by Cluysy Sad f vlgele
« - BN

\

”ﬂen rock coring, enler rock brokeness.

Inciude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Crilling Area
Remarks: Background {ppm):

Converted to Well.  Yes \] No Well 1.D. # =41




Page _ _of
BORING LOG ne e
PROJECT NAME: crx. Site 3 BORING NUMBER: /2 &/ -
PROJECT NUMBER: Vol Ak DATE: T as T 3
DRILLING COMPANY- ’ GEOLOGIST:
DRILLING RIG: Crrtum (s he DRILLER: 2. L
r " MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sampls| Oepth |- Blows / | Sample | Lithology U
No. {FL) 6" or |Recovery| Change Soll 5
and or RAQD ! {Depth/Ft.| Denaitys c . g =- !J
Typsof Run | (%) | Sample } | Consistenc Remarks a|5|g (@
RQD | Ne. Length | or ¥y  |Colof Material Classification 5 Elals |5
Screened or - @ E 5 | T
Interval Rock ww | @ |a
Hardness
| Comom‘f&
P Brown silty Fine So.w,p’x'. Soil Soil Samp)-
< S To med 0‘-\"‘-:‘9\- ik ma.f—‘ Q=3 oy Timne. &1
e </ ID
of G roy € ond (W) | ree. 1.6~ o| | gaosFrameas:
/ i
T o i B [ [swoeem
BT i Baechole,
1 _ w r .bo
st Searee /oq,r -
tho - D.0° gilte e
. i) = L
/ /b 2147 Mo odoc
: Watr Sa W‘(_P)t'i
wm $.0-2.0
EO* 226£ 50100

NN

* When rock coring, enter rock brokeness.

** include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevaled reponse read.
Remarks:

Drilling Area

Background (ppm):[ ]

v

Converted to W_fell: .

Yes

—_—

No

Well 1.D. #:




BORING LOG Page___of___
ROJECT NAME: sk 30 BORING NUMBER: C ) G, 2.7 128 25
( OJECT NUMBER: AOIRS DATE: CTIOE TN
wrRILLING COMPANY: GEOLOGIST:
DRILLING RIG: T DRILLER: =.L.
MATERIAL DESCRIPTION PICVFID Reading (ppm)
Sample] Depth | Blows! | Sample | Lithology u
No. | {Ft) 6" or |Recovery| Changs Soil 5
T.nudur R‘:lrn Rt::)D Sar:|plu CDOP;NF ' c:onil!tyf c - B :. L
‘::QD No. Langth or "’:Nﬂc Coloy Materlal Classification C] Remarks -E. -E_ E ‘-:-
Scrasned or . d.! £ § %
interval Rock 3 m|o
Hardness
Comr«:-ﬂ?in -~ MOTST
ol o Bownsilly sy & lgoi]sample Qlo] |©
< Gooy £ o M. Bnd | e 3.0 ~3.9
o Lba ‘ ,
? (o< RISERSADOR Rec.. 3.2
; TtMc:-_,g 'Oa'b
Vi
- o / Boce hole.
7' - 7.6‘0 OC ™
By | St Seceen o cif el
‘ ) 'Ffﬁh-\ 4.0 2.9 Mé C\C&Qv
.iwan/(rg Nﬂlr“
'4
feorm Y0-2.9

Lo g)@FM

P
P Wiz s

Nole et Bit

stoncke on coperete

O”fw«)\ T(S Usc o J()i?,l“

e 7~ <

RN ARY o
jo bXESY™ 11 QU ~

‘vhen rock coring, énter rock brokeness.

=" indude monitor reading in 6 foot intervals @ borehale. Increase reading frequency if elevated reponse read,

Remarks:

Background

Prilling Area

ey |

Converted to Well; Yes No

Well 1.D. #:




BORING LOG

Page ___of

h 4

PROJECT NAME: Y ,'jla 2\7 BORING NUMBER: CNCG ;\’7 BQ‘:’)
PROJECT NUMBER: AEIE DATE: S-S
DRILLING COMPANY: ] GEOLOGIST:
DRILLING RIG: Gomahe, . DRILLER: B-L .
"__MATERIAL DESCRIPTION PIOIFID Reading (ppm)
Sample] Dapth | Blows! | Sampia | Lithology U
No. FL) 6" or |Recovery] Change Sail [
and | or RQO /! |(DepiFL| Density/ c |88 &
Typs off Run 1%} Sampla } Consistenc Remarks al|ls|o|@
RQO | Mo. Langt | or y  |Colof Material Classification s E|la|S!5
Scroened ar - ;‘ E 5 %
lntervad Rock w|m|a
Hardness
2.9 Cone e e Sg:'lSmmgle olol D
/ - ‘ _ !-\-a-' - am aF o+ I
S Growol » LI o0 SFBE 3G IET-
, .
Y roy €. Sormd gt | pee. 1Y o o>
1,
9 2.0 \ ngled 00
BT 4. -7.0
. Tim 3 1057
Sel Sereecn
o, 4072 0
—
Wi~ 3.8
= s % Filfe
= oo opm
j E@EI\“,L
/
* When rock coring, enter rock brokeness. -
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dl‘lll'lng Area

Remarks:

Background (ppm)::

Converted to Welk: Yes

No

Well 1.D. #:

$.S
TJ\MQ‘4 10 §'Q

3



BORING LOG Page __of __

ROJECT NAME; S ;’fg A7 BORING NUMBER: C¢,R T PSS
OJECT NUMBER: DATE: £-2-5%
n-~ILLING COMPANY: GEOLOGIST:
DRILLING RIG: oot ha DRILLER: 3. lewos
- "MATERIAL DESCRIPTION PIOIFIO Reading {ppm)
Sample| Dapth | Blows /| Sample | Lithology u '
No. {FL.} §" or |Recovary| Changse Soll 5
Tnnd Rot F::l,:l . lpl (D-p;hiﬂ cg:nl,w c o H =. i‘
yps ofl Run ample sistanc 2112
RAD | No. tength or Y Colog Material Classification s Remarks E 4 E- :
Screened or - a|E 5 _=‘:
Interval Roek gz a|a
Hardness
/ Cowc.rcﬁlt Becanas<
.8 Conore s Ak
/ SQ af o, o
/ e [ 03
“* / anabl«: 13 f_}cj“
/ So;‘!SaMpleroQ DA
pd ook, corrells
) / 7 W =32 ou;ff.,sef‘scm
S T
/ ?Q‘o an Q-7 k
/ C}‘& oo
/ &)\WC
v Q h]{}’
Sam\\?b& sy
pd R Y,
/ Toues 1620
/
...
‘-hen rock coring, enter rock brokenass.
" Include monitor reading in 6 foot intervals @ borehote. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background {ppm): :|

Converted to Well: Yes No Well 1.D. #




BORING LOG Page ___of __

PROJECT NAME: &.‘1—0 A7 BORING NUMBER: OGN G 2 BLS

PROJECT NUMBER: DATE: e )
DRILLING COMPANY: GEQLOGIST: 4 .
DRILLING RIG: Cromobe DRILLER: 2. Laogs

MATERIAL DESCRIPTION PID/FID Reading {ppm)

Samplel Depth| Blows/ | Sample | Lithology U
No, | {Fvr) 8" or |Recovery| Change Sail s
Tmad or H‘:n F::)D Slr:nplu lD‘P;NFL c:::::y ' c e g ‘. i«'
‘I:LD No, ; tength or ¥ " Coloq Materlal Classification S Remarks —E -E E g
Scraened or - ‘; 3 5 %
Interval Raek . 13 m|a
Hardness '
e Aspholt”
- D_s- &\\ng =S - . . 7
== Selbrd Sand) Cloy MaorsT
' Dork Gy Med B
Consst Soundd "‘fcom-&’.-
7 2.0 coosse §rawe) W~
y )3T 1
' R .
e {M/.l? -6 il 1o mois] )
75 ce¥ Soil Sample]
SQdMSCJGe"\
Hrom 4.0-7.9
A+

Jcnw\r/u:Q (N
27 @-FBZfSE“/O?
Te s (648

NN

. -
* When rock coring, @nter rock brokeness. )

** Include monitor reading in & fool intervais @ borehole. Increase reading frequency if elevated reponse read. Drlling Area
Remarks: Background (ppm): :

Converted to Well: Yes No Well |.D. #




BORING LOG Poe LA L

TECT NAME: (e Forel, S k. 27 BORING NUMBER: 2}
e JECT NUMBER: * DATE 2 7
DRILLING COMPANY: Col_Siw GEOLOGISt —
ORILLING RIG: Stetoy oo omiLLER: £ . —
MATERIAL BESEmFTION Puaru) Rowding ppod
L— Sopth | own 1 | Bonpte | i ivelngy ' J
o | | e ""T"’&..-n“"" o : 13l
I‘a :: ~) : ." r”.;- i s Ramarke l ] l l
Taroued - .
intred) [
WNerdams
, - #ﬁﬂén_-f § “iegs
c ) .
3 // éh s‘-“”uv&"{\-uy
4 < '
/f
— |
/
~
e
//
,"/‘
e
ok S, Snier mck Yeakwnees
monitol seading I § Al inletvais @ DOrehols  Increxan reading Yacueery X sitvatnd 19penee resd Drilling Area
Remarke: Beckground (ppm): C_j
Converted to Well, Yes E No Wel D&

/ZCC’ )M/o: CSa}/) C’ﬁ//&.ﬁ



BORING LOG Page [ of [ -

PROJECTNAME: £, Site 27 BORING NUMBER: 2 7 (od 7 .,
PROJECT NUMBER: DATE: i J75k 44 )
DRILLING COMPANY: ([ /. § ien GEQLOGIST. | -
DRILLING RIG: Stpu tofooten DRILLER:
MATERIAL DESCRIPTION POPID Reading ey
wis] Dopih | Slgws ! | Tampis | Uthalogy u
e, M) e |R v| Changs Soll s
r“q l:n 12? l-:.n } Conutesenc ¢ R rk = H
o
RQO { Ma Lingth | o Y |Colof Material ClasaMication ] 4MArks l ! }
$croened - . l
Intprvel Rack
Hordnass
" | - }n. ;:L-L_ Sd——-—vo g (ar' s £
T |
i Y 1 . A
L2l g | [ Soti bt
7 v S 3
~
.,// 1 -
/
/
~
~
-~
/ 4
/.(/.
i
e
v
rd
* Wwhen rock conng, enter rock brokiness )
* Include monitor raading In B foot intervals @ borshom  Increase rendwq fraquenny € alevated reponss rapd Orifing Area
Remarks: Background {ppm):

Well 1.D, ¥

Converted to Weij. Yes ﬁiﬂ No
sy



BORING NO : Ml-ué/

OVERBURDEN MONITORING WELL SHEET

PROJECT LA C

PROJECT NO.

ELEVATION

LOCATION. S 7« Z &

BORING
DATE

Mew Pl

'y i

& A
DRILLER K- [Sva ek
METHOD: DPT

DRILLING

v [4[ 94

DEVELOPMENT: NA

FIELD GEOLOGIST

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK-UP TOP OF SURFACE CASING:

STICK:UP RISER PIPE;
1.0. OF SURFACE CASING:

il

TYPE OF SURFACE CASING:

- TYPE OF SURFACE SEAL:_ (o celle — [lus (~

RISER P\PE L.D.:

TYPE OF RISER PIPE: o Flue

BOREMOLE DIAMETER:

TYPE OF SEAL: -

ELEVATION / DEPTH OF SEAL

I\
N

{ -
TYPE OS SEAL: Con Son
CEPTH TOP OF SAND PACK: ol
ELEVATION / OEPTH TOP OF S5CREEN: 1 Z .of
TYPE OF SCREEN: PUuec-¢o

[

SLOTSZEXLENGTH: .01 0 1o’

g
1.D. OF SCREEN: f 25
TYPE OF SAND PACK: %// Qwﬂ Cra
ELEVATION | DEPTHBOTTOM OF SCREEN: 1{Z.0}
ELEVATION / DEPTH BOTTOM OF SAND PACK: 1,20
TYPE OF BACKFILL BELOW OBSERVATION
WELL-
ELEVATION / DEPTH OF HOLE- 1 /2. &




EnSafe/Allen & Hoshall

Monitoring Well NBCEOG6500t

Project: ZONE E — Nava Base Charieston

Coordnates: 237543139 £, 377256.57 N

)

[y

'a 9 gy PP v
Locatione (hanestan, SC

Surface Blevation: 7.J feet ms!

Starled at 000 on B-7-95

TOC Elevation: £92 feet ms/

Completed at 50 on B-7-85

Depth to Groundwater: 278 feet TOC Measuredt 3/03/96

Oriing Methodt 4.25"JD (7.5 0D} HSA with spit spoon

Groundwater Elevatior: 4.4 feet msl

Drieng Company: Atknic Orling (SC cert #2200

Totd Wel Deptlc 25 feet bgs

Geologst: 8 Bythe

Wed Screert 25 fo 5 feet bgs

HWELL DIAGRAM
AHACINEY |5
-t Sy -;g 4 5| § 3 GEOLOGIC DESCRIPTION £
5E |E5/955 |8 : g
E Z |3 o w | 8 a
I3 3
g &
Surface conditions: concreie walk =z T
4 ‘—J
a KRy
} =
L 8
l=f: u
F7|=F ] =
a4 L £
SM i 23 g 5
;'| I\ G Sand: fight brown, gravelly, muddy, dry to moist. /] § HER s
5 14 oL Clay: dark gray-black, high organic content, fat, " 5
=T\ soft, moist to wet, low plasticity, HoS odor f] %
._l._. ] 60 (1} \ ——Marsh Clay. / E :'. ,'E_
o S=fs l
J d n:: v:-
J L L =
- “ 5 bt
s [El °F
] - Py sr’ .: L]
JIFld oL | - Clay: Marsh clay as above. s | E =
1 PT Peat: dark brown with lighl brown root material =] N
and grass fibers, soft, moist, HpS odor. | o - Nmi
10 2|8 | 0 3
Peat. as above with Interbedded clay laminae i
throughout. A E
pT L,
-U 3 |woo| o 50 I 0 .
i)
Q
2
c
[T]
15
ZOJ

Page lof |



EnSafe/Allen & Hoshall

Monitoring Well NBCEOG5003

Project: ZOME E — Naval Base Chaneston

Coordnates: 23746931 E, I77THE29 N

iLocatio Charesion, SC

Suriace Elevation: 4.3 feet msi

Started at 105 on D-26-95

TOC Elevatione &1 feet msd

Conpleted at 200 on 0-26-95

Driing Methodt 4.25"ID (7.5" O0) HSA with spk spoon

Depth to Groundwater: 265 feet TOC Measwed 3/13/96
Groundwater Elevatione 850 feet msl .

Driing Company: Atiantic Driling (SC cert #210)

Total Wel Depic 25 feet bgs

Geologist: 7. Kaka

wel Screent 2.5 to 15 feet bgs

'g WELL DIAGRAM
5 Euw| & E GEOLOGIC DESCRIPTION E
BEEEE: £ | g g g
@3 r;] gm » E 7] —_
* 3
§ &
Surface conditions; concrete lol. z x
¢
-
z
< ERE ﬁ;—l
0 — H -5
A 3
= -]
- r
~ 2
=1, S
G - o
o -
51 L 33 5 =
I 4 i E{_ Clay: black, silty, sandy, with wood fragments, s i
] A ig O wet, grading into dark gray to black, stiff, silty, o5 2 =
Cl -\lon plasticity, wet clay, f n 5 of
\ SC / =t 12k
] ! ss | o Clay: gray, with increased sand content (very iy 1=
fine lo fine), well ~sorled, gray. = = 5
J : (=] = =
J -3 1'- = -
4 oM Sand: gray, very fine to fine, well-sorted, silty, —1 = = %
CAl SC with some clay pods, saturated. 0 - ©
|
. //. I OR. o = 2
2 |wel o 1l oL Clay: dark gray to biack with light gray silty _..l% I, -
10— i OH laminae, low plasticily, high organic content, [~ -
Al wet. : =
ZA.0 OL \ f 22 -
WSM[W tube {0.7-1L7"): top and bottom——marsh f =
| 3|3 clay as above. T
r A8 \
Y, [l QL Ciay: marsh clay as above. a
PT Peat: brown, with goiden to orange wood fibers -]
4|87l o and grass, silty, high organic content, soft, wet, @ Lo X
15— strong H5S odor.
20—

Page t of 1



EnSarfe/Allen & Hoshall Monitoring Well NBCEOG65004
Project. ZONE £ ~ Nava Base Chareston Coordnates: 237744143 £, 37707690 N L )
Locatiors (haresicn, SC Surface Sevation 83 feet msl N
Started at K55 on 0-B-% TOC Elevation: &1 feet ms!
Completed at 140 on 1D-23-95 Depth to Groundwater: 2.2 feet TOU  Measuwred 3/13/96
Driing Methodt 425" ID (7.5" Q0) HSA with spit spoon Groundwater Elevatio 599 feet msf
Driing Company. Atiantic Orilng (SC cert 41210} Tola Wet Depthy 25 feet bgs
Geologst: 7. Kartka Wel Screerc 25 to IL5 feet bgs
o 3 g E _ § " ‘E WELL DIAGRAM
b 8By 5le 3 GEOLOGIC DESCRIPTION £
a1 HHHHE g
E Y] w | & a
L ]
o
B o
Surface conditions: concreie pad - x
. (2] :
< + |
o
-3
&
z
5]
&
S o
5 - E
— ! LX)
"IN oL | ciay: black, sity, low plasticity, soft, wet. s | 2
12.% T 3
i | gﬁ‘-, Sand; light to dark gray, very fine to fine, silly, 2.4 =
—\ moderately well soried, trace clay, wet, /— g
— f 45 | 5.8 g' J
S B
< =
. 1 5 2
;I/, ! oH. Clay: dark gray lo black with light gray silly g o4
7 ;_: oL laminae, low plaslicity, some wood and grass L = -
0 2 |00 u R . fibers, soft, wet. A4 &
7T - 41
J CAl QH.| Clay: as above with extensive yellow to orange
744 0L i brown wood/grass fibers. 48 a
3 |00 B8 il Peat: brown to orange brown, extensive wood | 58 g ;
l \and grass fibers, silty, wel. /_ S L
JF
15
20J

Page | of |



EnSafe/Allen & Hoshall

Monitoring Well NBCEQ65040

Project: ZONE £ - Noval Base Chaneslon

Coordnates: 23742131 €, 3778032 N

Locatiore Charieston SC

Surface Blevatiore &5 feet msl

Started at 030 on F19-96

TOC Blevation: 841 feet mé!

Completed at 200 on F19-96

Depth to Groundwater: 897 feet TOC  Measwred: 3/13/96

Driing Method: Rotasonic (6.5” 0D casing 38" ID coring bit)

Groundwater Elevatiore [44 feet msf

Driing Company: Alance Envirormental [SC Cert #859)

Total Wel Depthe 397 feet bgs

Geologist: B ythe

Wel Screent 288 to 392 feet bgs

o 3 p E § ‘% WELL DIAGRAM
zl gg =" g E § x GEOLOGIC DESCRIPTION =
w = a
&z |53 gg I w| & é ? .
] Sutface conditions: concrete 1
D
KOl GH.|  Gravel: Kight brown, cobbies and sity medium
| C 1|'I GM [ sand, wet. SEX
]
w . O - as
SM | Sand: brown, fine to medium, with some sity clay,
olist.
| i SC| moist les
J]M 8{:!- -~ Clay: dark gray, 1at, tirm, moist. As
5 1 |70 | NS K 35
,H}H, Ciay: black, fal, moist, marsh clay.
‘ E l [} l ! N N
] NI
if'[i'l{ oL
N
; it
HML
i
of'[of!
i
1 Peat: brown, high organic content. 5
_ 2
Q
e
10— PT 2 §
£ (=]
[%]
p wn
. e .
0. -0 Sand: . - ; Al ~
- -6 and: gray, fine Lo medium, no fines, moist. R
o-] sw \
| &2 O
0]
-2 51
15 2 | 86|34 |5—s ' 85
o Sand: as above.
5.0
-"'o ..'
0:.% N
S: )
LA
o/ - o
o] SH
50 .
O]
=
--"o --‘
5::6
3%
20 O - 0| _L N -

Page 1 of 3



EnSafe/Allen & Hoshall Monitoring Well NBCEGEB504D
Project: ZONE £ — Naval Base Charieston Coordnates; 23742131 E, 377132 N ’
Locaiit Cheriesion, 50 Suface Bevator 45 feel msi
Starled at 1030 on +19-96 TOC Elevatione 84/ feet ms
Completed at 200 on +-5~-86 Depth to Groundwater: 697 feet TOC  Measued 3/3/96
Driing Methodt Rotasonic (85”00 casing 38" 1D coring bit) Groundwater Elevatione L4 feet msf
Oring Company. Afance Environmental (SC Cert #889) Total Wed Depthe 397 feet bgs
Geologist: R Bythe Wel Screerc 298 to 392 feet bgs

o 5 ) 2| ., 'g WELL DIAGRAM
I@ gg E§ 2 g £ o3 GEOLOGIC DESCRIPTION =
- o
g Z Do g 7] Ig g g E & E
| %6 \
0:0 N
2] SW 3
T3 S
] e 15 N 3
Peat: yellow 1o brown. § g
PT N N
| ' 8 N
Z N
64 | S N\
| 2 NN
o
25 3 (880 [g=s 85 | ¥ v
NPy Sand: ¢ray, fine Lo medium, no fines, moist. 5 =
o0 o =2
] o = I &
o '_2 ;" P
. 66| SW ¢ X )
- LN e - F
6: 0 -
) PN B
0-. O . R
oS . :
i Sand: brown to black, inlermixed with peat, firm
to stiff, molst,
30+ 1 +
PT
(eX N 23
] Sand; gray to brown, moisi. ]
o
& &E SM ‘g
- A < c
.t @ [+%
Q. 5 2 g
] : Clay; gray, fat, stiftf, moist-~dewatered marsh a o
Z g{-'_ll clay; increase in sand conient with depth to o =
c /] sandy clay/clayey sand of medium to high ?_,
3 4 |00 O : \ Plasticity, tirm, /"235 2
\ / Sand; medium {0 coarse, clayey. E
sC
.~ 3
275 303 b
.'/Ho SM. L Lag deposit: gravelly PO4 nodules and shell 307 |-X-© )
/ GM hash, silty, sandy. /_
40 CH i

Page 2 of 3



EnSare/Allen & Hoshall

Monitoring Well NBCEO6504D

Project: ZOME E - Naval Base Charieston

Coordnates: 23742131 E, 377032 N

Locatior Charestan, SC

Surtace Blevatione 45 feet me

Started at 030 o HI9-96

TOC Blevationr 841 foet ms/

Compieted at 200 on F19-96

Depth to Groundwater; 897 feet TOC  Measued 3/13/96

Driing Methoct_Rotasanic (65”00 casing 38" ID corng bit)

Grandwater Elevation: [44 feet msl

Criing Company; Allance Environmenta (SC Cert #888)

Total Wel Bepth: 397 feet bgs

Wed Screere 248 1o 392 feet bgs

@ WELL DIAGRAM
218 [¢|B|=|8 £
B |8uwlEw Bl g GEOLOGIC DESCRIPTION £
A EHERHE g
E Z An|2w » | B 3
T
J Clay: gray, fat, firm to stilf, with fine sand and ‘*‘
shel hash laminae interspersed l
J theoughout—-dewalered marsh clay.
g
o
2
45 5 |[W00] O l
Shelby tube 45-47.5" dewatered mavsh clay as
above,
6 |00 39
1
50—
1
55—
80—

Page J of 3



EnSafe/Allen & Hoshall

Monitoring Well NBCEOB5005

Project: ZONE E - Naval Base Charieston

Coordnates: 23741239 E, 37716228 N ' ?
i

Locationn Ohaiesian, SO Surface Flevationr 45 feet s/
Started at 1300 an -26~85 TOC Elevatiort 822 feef ms!
Completed at 500 en 0-26-85 Depth to Groundwater: 548 fegl TOC  Measued 3/13/96

Driing Methodt 4257 1D (7.5 O0) HSA with spit spoon

Groundwater Elevatiors 2.74 feet msi

Driing Company: Atlantic Orling (SC cert #210)

Told Wel Depiit £25 feet bgs

Geologist: 7. Kafka

Wel Screent 25 o 115 feet bgs

20

B WELL DIAGRAM
c 18 |¢|8|-|2 E
=l g EE & 5 GEOLOGIC DESCRIPTION =
A HEF Y =' g
QE Jb||w| o | = E‘ &
F * -é
E 5
Surface condilions: concrete alleyway, ® T
e N
£ +
]
H
]
=
[=]
5
S o
[ 1]
5 35 S
I : oM L_\ Sand: dark gray to gray, very fine to fine, a4 »
t SCA toly well-sorted sty some staveyu nads /— o
i ||Z’l\-_-l moderately well-sortag, -m.j' some L.ayoy pods, r
AU gh wet, / 23 =1 |
| Clay: dark gray to black, silly, moderately e ]
1 60| O (4] port
plastic, soft, wetl. =~ =
] s | % 5
! aL Clay: dark gray to dark brown, wilh wood fibers £ i
] |: “ on and grass, silly, moderately plastic, wel. g -
2 (0] 0 PT A"\ Peat: dark brown, soft, silty, with grass and = ~
10+ wood fibers, wet.
1 e - 25 K
5 Sand: light gray, very fine to fine, well-sorted, : :
l :. g% silty, with grass and wood fibers, saturated:; HEE
clavev lens al 1.3°, > ¥
L 3 |100| o M 4 —‘1‘| .
a [ _‘L
]
o
2
=
[T]

9

Page tof 1



EnSafe/Allen & Hoshall Monitoring Well NBCEOG65007
Project: ZONE E ~ Naval Base Chaneston Coordnates: 23/7497.72 E, 3770558 N
Locatiore Charleston, SC SQurface Blevatione 88 feet my
Started at 0500 an 9-1-96 TOC Elevatiore 831 feet ms!
Completed at 030 on 9-1-95 Depth to Grondwater: 283 feet TOC  Measued 0/K6/596
Dring Method: 425" ID {7.57 O0) HSA with soi spoon Grandwater Elevatiore 548 feet indl
Driling Company: Atiantic Driling (S.C.# X)) Total Wel Deptc (33 feet bgs
Gedlogist: J Cooey Wel Screere 13 lo £2.3 feet bgs
WELL DIAGRAM
2183|2888 E
o E Ew uw|5| 8 g 3 GEOLOBIC DESCRIPTION £
g ; g B =
E - Lal gg) » E 2 E
Surface conditions: Asphait. T §
=)
W 5 T
o
i
PID reading of 150 ppm In cuitings from 2.0 1o s -ﬁ_(
4,0 {t. =
]
] ®
T
48 =
Sand: gray; fine Lo very fine, shell hash =} E
6= throughout. =
1 1100 Al §
]
I
2 it
S =
pt =
- b=
8 S F a
Sand; gray; very fine, § ; E
Tbe . 4 £
ML Silt: black; clayey. 8
10— 2 | 100 14 2
PID reading spike of 1710 ppm in cuttings from D
1 10.0 to 13.0 ft. l i
44 y | :
l iy Sand. lt.gray; very fine to fine; w/shell —L - X
B fragments.
1 7 ~54 o
cL Clay: dark gray-black; silty. o
[ =
15 3 | 100 //j .
20
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APPENDIX C

FIELD SAMPLING DATA SHEETS



@

EI Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page  of _ _
Project Site Name: CNC Zone- E/ site 27 Sample IDNo.:. RX75LBO70/
Project No.: Nol26 Sample Location: eNc. BO7
. ~ Sampled By: 2 &t!!\ﬁ%
0 Surface Soil C.0.C. No.:
K. Subsurface Soit
0 Sediment Type of Sample:
[ Other: Low Concentration
0 QA Sample Type: 0 High Concenfration
GRAB SAMPLE DATA:
Date: 10/12/ 7 ¥ Depth interval Golor Description (Sand, Siit, Clay, Molsture, etc.)

Time: | 700

Monitor Reading (ppm): ¢

IMelh"di Hand Avger | 1! +o 2!

Lif(‘("ﬁrown

5:'[1!-, .s‘a.u.i,, rwa('..f‘ll_

COMPOSITE SAMPLE DATA:
;

Date: Time

Dapth Interval

Color Description {Sand, Slit, Clay, Moisture, stc.)

J

Method:

%

Moniter Readings

{Range In ppm):

'SAMPLE COLLECTION INFORMATION:

Analysls I Container Requirements Collected Other
[~ 82606 _VoAs | 4 - Encores
|___&270 PARHs | ~ Yoz, JTar
e |1 =2ez Tor
TPH 1= 8oz Jor
TOoC | ]~ oz, Tor
Foc. | F£rowm— other Tays

| Grain Size.

1{1- 32 82, Jar

OBSERVATIONS / NOTES:

Circle if Applicable;

MS/MSD Duplicata ID Ne.:

Flz.GlL




LS -

RN ¥ L

Project Name:

Sk 2%

Project No.:

XA

Location: [y Personnel: Sl f &{_u Laan Ao zjcm-.}& - 1-2 d{b{,_.
Weather Conditions: breexq (6% .~y Measuring Device:
Tidally Influenced: Yeu . No’_,__ nie, Remarks:
Well or Elevation of Total Water Lavel [Thickness of] Groundwater
Piezometer Date Time | Reference Point| Well Depth [Indicator Readin [Free Produc Elevation Comments
Number (feet)* (feat)* {fest)* (feat)* {feet)*
mnp 6/21,. iéd “63 | R
~Ow5 %01
A Y1 |g:%5 12.1¢| 3.3
o% a/31 |T5F 12.43 2.14
NECE - Olod -TOMF |
“2s | 369 iyt | 2,33
CE-ou5- 04D
13 (a0l 34.62 §.5¢
SO 0G5
425|965 124 2.2

* All measuraments to e nearest 0 01 Toot

Page of




C

GROUNDWATER SAMPLE LOG SHEET

Page_{ of |
Project Site Name: Zowne E Site 277 Sample IDNo..  JNGLM@GI@i
Project No.: N O Sample Location: ¢
Sampled By: AN\ N
[ Domestic Weli Data C.0.C. No:: N
# Monitoring Well Data Type of Sample:
1 Other Well Type: 0 Low Concentration
1 QA Sample Type: [l High Concentration
SAMPLING DATA:
Date: §- -9 9 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: le S o Visual |Standard| mSfcm | Degrees C NTU mg/ % NA
Method: Lowd Flow clear 1118 insoil 86 | ~1D 2t — —
Date: 4-23-9&2 Volume pH s.C. Temp. {C} | Turbidity Do Sallnity Other
IMethod: | 00 Flow, il |G £ . wH[los ol | — —
Monitor Reading (ppm): — 1 ’]‘QF, O R H -\ O —_— —
Well Casipg Diameter & Materia 2 A% Rl o - 1a87 — —
Tvper\é PVC 3 729 e ey |- |y | — ] ~—
Total Well Depth (7D): V1. (¥ | ™~
Static Vaier Level (WL .99 —
One Casin§ Volume(gall): . b6 AW
Start Purge (hrs): Oy ==
End Purge (hrs): \ A2y /’
Total Purge Time (min): ¥ m, #
Total Vol. Purged {gal/L): A—Q%\ !
[SAMPLE COLLECTION INFORMABON: -~
Analysis Preservative Container Requirements Collected
£240 Hel 2x 40wm| NES
_PaH — Sx 1L !
Metals HNOs I x
Discolved Methaine HC | 3x_ 40m]
Anions —_— ] x R

OBSERVATIONS / NOTES:

s

Circie if Applicable:

MS/MED Duplicate ID No.:

Signature(s):




GROUNDWATER SAMPLE LOG SHEET

{] Other Well Type:

[] QA Sample Type:

{] Low Concentration
[] High Concentration

Page_ _of
Project Site Name: Zone ES{ie 27 Sample IDNo.: 7 GLXPS® |
Project No.: NO |2 Sample Location: NRerE- 205-03S
Sampled By:
[] Domestic Well Data C.0.C. No.:
M Monitoring Well Data Type of Sample:

SAMPLING DATA:

Date:  4-2%-99 Color pH S.C. Temp. Turbidity Do Salinity Other
Time: || QO Visual | Standard| mS/cm | Degrees C NTU mg/] % NA
Method: Low Flew
PURGE DATA:
Date: Q-23-99 Volume | pH S.C. | Temp.{C) | Turbidity Do Salinlity Other
Method: Lews Flow mital | .11 [.583 |R5.5 7] 0.25 - @'k —
Manitor Reading {ppm); 1 .31 |.580 | 2.2 g /.29 —_ .47
Wel! Casing Diameter & Material 2 (.55 |. 626 |26.© ¢3 2.68 — RXTY
Type: Q" PVC 3 651 .L1o |25.7 JR o4l - ‘f-lfl
Total Well Depth (TD): /2. 4O
Static Water Level (WL): 3.23
One Casing Volume(galL): 1,47
Start Purge (hrs):  NGAR
End Purge (brs):
Total Purge Time {min):
Total Vol. Purged (galil):
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collectsd

2260 Hed 3x 40 w !
__PAH - 2x [ L
[ H NOx [ x
Discolued Methiaame Hc 3« YO ml

| Awious — /x

UBSERVATIONS / NOTES:

0943 Wil Pmp restar{c

093%", Well P""fjcd erMdrw‘P Jurned o¥f
0L Well foyged dry amd pumped furned off.

Circle if Applicable:

MS/MSD | Duplicate ID No.:

Signature(s):




GROUNDWATER SAMPLE LOG SHEET

Paga_l_ of _l
Project Site Name: 2one £ f)'}f 27) Sample ID No.: RIGIXDUD |
Project No.: NOIZp Sample Location:
Sampled By:

(] Domestic Well Data C.0O.C. No.:

I Monitoring Well Data Type of Sample;

[I Other Well Type: [ Low Concentration

[| QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: & -273-99 Color pH s.C. Temp. | Turbidty | DO Salinity Other
Time: | O] Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Method: L sW £ o Ay 909 e.5572] 27-2 [ 12 Y | = -
Date: q ~aJ- qq Yolume pH §.C. Temp. (C) | Turbidity DO Salinity Other
Method: L ¥ Lo miial (5. 9 |0, 529 277, | 20 1.2 1 - ~—
Monitor Reading (ppm): 1 705 o, F l” 2 L,"f ay J.o% - 1.l
Well Casing Diameter & Malerial 2 .20 (0 SYE| 270 1% 1.71Y4 — 2,22
ype: 2\ PV s | 7.0700.553 27.2| J* | 1.99] — | Y4,§83
Total Well Depth (TD): /22,41
Static Water Levei (WL): 57 .33
One Casing Volume(galL): J. 6|
Stant Purge (hrs): 09/ A
End Purge (s, ¢ 95 3
Tota! Purge Time {min): '-f 0
Tota! Vol. Purged (galL). &, §3
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collectad
€Z40 el v/
PaH — vy
s Kol s v

OBSERVATIONS / NOTES:

Circle if Applicable:

Signature(s):

MSI/MSD

Dupficate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page __)_ of __f___
Project Site Name: Zone E Sole 27 Sampie ID No.: AIGLXY DG
Project No.; NDI2 (o Sample Localion: RLE-@LS-@4 P
Sampled By:
[l Domestic Weli Data C.0.C. No.
[} Monitoring Well Data Type of Sample;
[] Other well Type: [l Low Concentration
[] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 9.23-99 Color pH S.C. Temp. Turbidity Do Salinity Other
Time: 1O = Visual |Standard| mS/cm | DegreesC NTU mg/l % NA
Melhod: Lowd Flow cleav [T T9% ] 27.2 | Y .58 | — —
PURGE DATA:
pate: 4-23-99 Volume pH S.C. | Temp.(C}| Turbidity DO Salinlty Other
Method: Low flow nitial 14, 47 |£.38 1 3.2 | 27 /.73 ~ —
Monitor Reading (ppm): 1 L ,'73 1.Yy211 Q.1 2173 1.5 Y — I, |
Well Casing Diameler & Material 2 Ww.9211.4 i 2 7.1 2 g 2.7 -~ 3L
e 2" PVC s L4823 1% [ I.58] — 4. ¥
Total Well Depth (TB): 39, (», 2
Static Water Level (WL). 5, 54
One Casing Volume(gailL): /, {5
Stant Purge (hrs):  OF20
End Purge (hrs): 09 57—
Total Purge Time (min).  y 2
Total Vol. Purged (galLy: Y. §
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Coflected
220 Hel v,
PAH - vy

OBSERVATIONS / NOTES:

X . A
P\Mjn’lj o’swﬁ Screen velumes “55"““(%3 |0 £4 . Screemn .

Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page__ of _ _
Project Site Name: Zove E Sie 21 Sampie ID No.: K1GIXa7¢!]
Project No.; NOI1Z(p Sample Location: NPRcE - GLG-@ar7.
Sampled By:
[} Domestic Well Data C.0.C. No.:
& Monitoring Well Data Type of Sample:
[} Other Well Type: [] Low Concentration
[] QA Sample Type: 1 High Concentration
SAMPLING DATA:
Date: q -2=2.49 Color pH §.C, Temp. Turbidity DO Salinity Other
Time: {26 Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method: [ oy Flaw (ar 6.3 F<| 28 .2-] U \.53 | — —
PURGE DATA:
Date: 9-23-99 Volume pH S5.C. Temp. (C) | Turbidity Do \Salinlty Other
Method: Lows Elpw inial {1 F].995 | 26.3 ¢ l.32 —
Monitor Reading (ppm): 1 b ?Q I 29 K% .2 -
Weli Casing Diameter & Material 2 {.95].73% 4.9 9 |.ol -
Tyee: ' Py 3 (.4%]. 361 19.1 i 1.7 —
Total Well Depth (TO): } 3.1 € 1
Static Water Level (WL 9.31
One Casing Volume(gallL); |,5F
Start Purge (hrs): |15
End Purge (hrs): \@sd
Total Purge Time (min): 3§
Total Vol. Purged (galil): &/
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Reguirements Collected
2260 #icl 2 . HOa
FAH - 2 x| M.
Meals HNOx | > |2 14,
Dissolved Meals HC| 3 x 4D ud
Aviong — I« .8 4.
\.
OBSERVATIONS / NOTES: — _
/3.16 A
g T
[
R o
9 § 3=
Circle If Applicable: 17T %! Signature(s):
MS/MSD Duplicate ID No.:




-

GROUNDWATER SAMPLE LOG SHEET

Page_| of |
Project Site Name: Zove £ < ke 27 Sample IDNo..  R7GIXB3F/
Project No.. NOYZ Sample Localtion:  \&eE -cLondD
Sampled By: AR
[} Domestic Well Data C.O.C. No.: \
P Monitoring Well Data Type of Sample:
[] OtherWell Type: [] Low Concentration
[] QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: & -y=,- Color pH 5. Temp. | Turbidity Do Salnity Other
Time: \CSAD Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method: <5 I e |RAY 10671 7.3 | s \OI DR — 1
PURGE DATA: SN
Date: O\ ~ 2%, Volume | pH | s.c. | Temp.(C) | Turbidity DO Salinity | Other
Method: Re c\=Xa¥Rie. il [R-Y 0.6 S | G O —
Monitor Reading (ppm). 1 R TS DRSS 27 D VAD -1
Well Casing Diameter & Material 2 NRARO.FEL | S R N ﬂs N e
Type 7 ONC -~ 3 RN e | RN DR S
Totalwel Deph (10): {2.43 ] 4 [Rab ooz | O O —
Static Water Level WL): 2 .14 —— A
Oné oy Volume(galiL) | Co s\ T~ V'S
=
Start Purge (hrs): A SH b
End Purge (hrs) CHT VY T~
Total Purge Time (min). ‘A, pan/ \\
Total Vol. Purged (galL): A (g ya) ™~
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collectsd
L Naladnle s NCYNAC (2> homl via\S ye.=,
VAW o (= V1 hmbec 'y
MeXxnl= WNALNEC | (A 3 b ®Blasdie Y

OBSERVATIONS / NOTES:

Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

oy




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

@

Tetra Tech NUS, Inc. Page | of 5
Project Site Name: oMt € SR 277 Sample IDNo.: 277 LMool
Project No.:. pNO 2@ Sample Location: MW 0]

Sampled By: TANT Yy TIM Duplicate: [}
Field Analyst: TTM A 'U'A Blank: O

SAMPLING DAT AL it -

Date: 9 ~23-99 Color |ORP(EM)| s.C. Temp. Turbidity DO Sal. pH

Time: joso Visual) | (+1-mov) | msremy | €0 i (NTE) Meter, (%) SV

Method: LoW [N Cleay | — [0,39Y] 2\ ) =10 J-?ﬁ —~ 7.1%

SAMPLE COLLECTION/ANALYSIS INFORMATION: e T :

Cissoived O UXygemn: — 3

Equipment: HACH Digita! Titrator OX-DT CHEMetrics (Range: _{ "| mg/L} Analysis Time: I l 0 x
Range Used: Range |Samp!e Vol. fCartridge r Multiplier Titration Count I Muitiplier l Concentration

Cl 15 mg/. 200m  0200N 004 X001 = mglL
O 210 mgit 100ml  0200N  0.02 X002 = mall

CHEMetrics: © « Y mgn

Notes:

Alkalinity: AnahysisTime: __ [23Y

Equipment: CHEMetrics (Range: mg/L) Filered: O
Range Used: Range |Sample Vol. lCartﬁdge | Muttiplier Titration Count Muttiplier l Concentration

O] 10-40 mgiL 100m  04600N 0.1 & x04 = mglL
% ; 40-160 mgiL 25m 01600N 04 8 x04 = mglL
100400mgll.___ 100ml___ 1.600N___ 1.0 O & 2yl x10 = &Y mg1
L] 200-800 mg/L S50ml  1600N 20 & x20 = mgi.
0 5002000mgl.  20m  1600N 50 8 x50 = mal
L] 10004000mgl.  10ml  1800N  10.0 & x100 = mai
Parameter: Hydroxide Carbonate Blcarbonate
Refationship: o o 2Y]

CHEMetrics: mgiL

Notes:

Standard Additions: g Titrant Mofarity:, Digits Required: 1st.; 2nd.: 3rd.;

Carbon Dioxide: .

Equipment: (H’Eﬁm CHEMetrics (Range: mg/L) AnaysisTime: | [ 92

\__,_/
Range Used: Range |Sample Vol. |Cartridge I Muttiplier Titration Count | | Concentration
] 10-50 mg/L 200m__ 03536N__ 0.1 x04 = —
L] 20100mg  100ml  O3636N 02 x02 = —y
L) 100-400 mglL 200m  3636N 1.0 x10 = mglL
MV 2001000mgl  100m 363N 20 jo\» x20 = 2]2mgh
1CHEMetries: mglL.
Notes: -
Standard Additions: LI Titrant Molarity; Digits Required: 1st.; 2nd.; 3rd.;




(7

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 3_ of-_)_
Project Site Name: hie 272 Sample IDNo.: 2-7QL pmg j<F/
Project No.: (2.6 Sample Location: ((AIC2ZFMNL —(
Sampled By: TA[TE [TmIyC Duplicate: [ ]

Field Analyst: T2 [ 4w Blank: [
Field Form Checked as per QA/QC Checklist (initials): |¢:)£}—I

SAMPLE COLLECTION/ANALYSIS INFORMATION: SRz Sl e gl TGP lCE Nt

Sulfide (8%}

Equipment: DR-700 DRHAC  HS-C Color Charl HS-WR Color Whes! Analysls Time: ‘ ofs !

Program/Module; 610nm 93 Other:

Concentration: @' .55 Z mg/L Filtered: D

Notes:

Sulfate (S0,%):

Equipment: Other: Analysis Time:

Program/Module:

Concentration: Fittered: L__]

Standard Solution: L] Resutts: \

Standard Additions: D Dights Required: 0.1mi; 0.2mi; 0.3mi;

Notes:

Nitrite (NO,-N): Analysis Time: 1 (3¢

Equipment; DR-700 DREAD Other: Fitered:

Program/Module: 60

Concentration: . ¢ & | mg/L Reagent Blank Correction: D

Standard Solution; L__] Results: L_..]

|Notes:

Nitrate (NO,-N): Analysis Time:

Equipment: Filtered; D

Program/Module:

JConcentration:

Nitrite interference Treatment; D

Standard Solution: D Resufts: Reagent Blank Comrection; I:l

Standard Additions: I:l Digits Required; 0.1ml; 0.2ml; 0.3mi;

|Notes:

@,




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, inc. Page Z. of ;
Project Site Name: 73 “uia 2F Sample IDNo.. 2&&GL M@ i1 £/
Project No.: b (26 Sample Location: 2 F M) |
sampledBy: TI2f3e /Tm/ T * Duplicate: []
Field Analyst: \JLA-/J'M ! Blank: ]

SAMPLE:COLLECTION/ANALY SIS INFORMATION:#

Field Form Checked as per QA/QC Checklist (initials):

A

Manganese (Mn?*):

Equipment: DR-700 DR892  HACHMNS Other; Analysis Time: _ { {5 &

Program/Module: 525pm 41

Congcentration: ﬁ N mg/L Fitered: D
Digestion: D

Standard Solution: D Results; Reagent Blank Correction: D

Standerd Additions: L Digits Required: 0.1mk; 0.2mk: 0.3ml;

Notes:

Ferrous Iron (Fe®'):

Equipment: DR-700 DR-84©  IR-18C Color Wheel  Other: Analysis Time:  { ¢ €
Program/Module: 500nm ckl

Concentration: B-H2  mgh Fitered: [ ]

Notes;

Hydrogen Sulfide (H;S):

Equipment: (:HSED Other: Analysis Time: Ji Q 9

Concentration: g .2 mg/L Exceeded 5.0 mg/L range on color chart; D
Notes:
QA/QC Checklist:

J

All data fields have been completed as necessary: E/
Correct measurement units are cited in the SAMPLING DATA block: E/
Mulfitplication is correct for each Muftipfier table: =g

Final calulated concentration is within the appropriate Range Used block: B/
J—
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: l_ﬁr/
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: \]/

Nitrite Interference treatment used for Nitrate test if Nitrite was detected:

Title block is initialized by person who performed the QA/QC Ckecklist. [




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc, Page ..i of _3
Project Site Name: CAC s 2T Zomd € Sample IDNo.: 7 76L%os5o)
Project No.: NOVZ Sample Location: MW e s
Sampled By: TANT ¥ T TM Duplicate: [

Field Analyst: TIME TA Blank; O
Field Form Checked as per QNQC Checkhst (initials): Dﬂjﬂ/‘ﬁ_‘

[SAMPLING DATA I e s A e D SERER :

Date: Color ORP {Eh)|] S.C. Temp. Turbidity DO Sal. pH

Time: (Visua) | (+f-mv) | @mSiem) [ CC) (NTE) (Meter, mg/l) (%) (SU)

Method: cleay 0. bl0] 25,77 )2 7. 90 — .5

SAMPLE COLLECTION/ANALYS!S INFORMATION:; i S : ;

Dissolved Oxygen:

Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: _} ~ 12 mg/L) Analysis Time: l ) 2 ?

Range Used: Range —|Samp|e Vol. [Canridge | Muttiplier Titration Count | Muttiplier I Concentration
0 15 mglL 200ml___ 0200N 001 x001 = mglL
L] 2-10 mg/L 100ml 02008 002 002 = mg/L

CHEMetrics: _{ . O mg/L

Notes:

Alkalinity: Anelysis Time: 105 ©

[Equipment: @ GHEMetrics (Range; mafL) Filtered: O
Range Used: Range  |Sample Vol |Cartridge | Multipfier Titrations Count Multiplier | Concentration
L] 10-40 mgiL 100ml  0.4600N 0.1 & x0.1 = mgll |
Y 40-160 mg/L 25m  0.1600N 04 & x04 = mgh
100-400 mg/L 100m  1.600N 10 O & 209% 10 = A9 ma1
L] 200-800 mgit. 50 mi 1.600N 20 & x20 = mglL
[ 500-2000 mg/L 20mi 1.600N 50 i x5.0 = rg/L
D 10004000 mg/L 10 m 1,600 N 100 & x10.0 = mg/L
Parameler: Hydroxide Carbonate Bicarbonale
Relationship: 9] 8] 26%

CHEMetrics: mgiL

Notes:

Standard Addttions: L:_l Titrant Molarity__ Digits Required:1st._____  2nd._  3rd.

Carbon Dioxide; :

Equipment: mnal Titrator CA-DT \y  CHEMetrics (Range: mg/L} Analysis Time; j ‘ Lf —'

\\_/ I—— _—
Range Used: Range |Sample Vol. ]Cartridge l Multiplier Titration Countw I Concentration
L] 10-50 mgft. 200m  0363N 0.1 x01 = molL
% P 20100mg/l____ 100mi__ 03636N 0.2 x02 = mg/L |
100-400mg/L.__ 200ml 363N 1.0 Doy x10 = 20%mon. | 9
] 200-1000 mg/t 100m 363N 2.0 ' x20 = mgit

CHEMetrics: malL

Notes:

Standard Additions: I;I Titrant Molarity; Digits Required: 1st.; 2nd.; 3rd.;




@

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page Q ofz
Project Site Name: Shle. 22F Sampie IDNo.: Z279QLX @S b
Project No.: b12<€ Sample Location: j BCE-0&S5 - f &4
Sampled By: TatTe [ | T+ Duplicate: []

Field Analyst: Tl Blank: O

Field Form Checked as per QA/QC Checklist (initials):
SAMPLE COYLECTION/ANALYSIS INFORMATIONS . i i iz,

Sulfide ($*):
Equipment; DR-700
Program/Module; 610nm
Ve 2
v e

ol A
LOnGeniraton. e ol

Notes:

DR-84®  HS-C Color Chart HS-WR Color Wheel AnalysisTime: (O3 Z
o3 Other;

- ~
mg/L Filtered [

Sulfate (58)
Equipment:
Program/Module;

Concentration:

Standard Solution: D
Standard Additions; D

Analysis Time:

Fittered: D

Results: \

Noles:

Digits Required: 0.1ml; 0.2mi; 0.3mi;
[Notes:
Nitrite (NO,-N): Analysis Time: _ | < {
Equipment: DR-700 DRI  Other Filtered:
Program/Module: 60

Concentration: d’ Fond ff 2. mg/L

Reagent Blank Comection; D
Standard Solution: D Results: D

Nitrate (NO;
[Equipment: DR-7
Program/Module:

Concentration:

Standard Sojution: D
Standard Additions: D
Notes:

Digits Required: 0.1ml;

Results:




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2 ofg_
AL "
Project Site Name: < ile. 2= Sample DNo.. 2F6L X g i -
Project No.: (2 < Sample Location: 2% MIREL 06 HETES
Sampled By:  TFA-{Tm [oe| < Duplicate: []
Field Analyst: ‘ JA_{ -;m Blank: O

Field Form Checked as per QNQC Checklist {i (nmals)'
SAMPLE COLLECTION/ANALYSIS. INFORMATION::

Manganese (Mn**):

Equipment: DR-700 DR842  HACHMNS Cther; Analysis Time: _ {/ b7

Program/Module:  525nm 41

Concentration: D.5  mg Fitered: [
Digestion: |_J

Standard Solution: D Results: Reagent Blank Correction: D

Standard Additions: D Digits Required: 0.1ml; 0.2ml: 0.3ml:

Notes:

Ferrous tron (Fe®'):

Equipment: DR-700 DR-8 _‘_‘_’? iR-18C Color Wheel Other. _ Analysis Time: { E "{7‘
Program/Module:  500nm 33

Concentration: 3 ? 9 mg/lL Fittered: D )
Notes: ‘L_[L’Vl {7~

Hydrogen Sulfide {(H,S):

Equipment; s-C Other: AnalysisTime: _{ / (5~

Concentration: mg/L Exceeded 5,0 mg/L range on color chart: D
Notes:

QA/QC Checklist: D/
All data fields have been completed as hecessary:

Correct measurement units are cited in the SAMPLING DATA block: B/
Mulitplicetion is correct for each Muttiplier table: E’/
Final calulated concentration is within the appropriate Range Used block: E/

Alkalinity Refationship is determined appropriatly as per manufacturer instructions: D/—'
QA/QC sample (e.g., Std. Additions, etc.) frequency Is appropriate as per the project planning documents: [j/
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: Ej

Title block is initialized by person who perfoermed the QA/QC Ckecklist: @/




C

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page | of _3'
Project Site Name: 2.0W* € Site 271 Sample ID No.: 2 TGLxo7o|
ProjectNo:. N OI1Z20 Sample Location: MW Ko7
Sampled By: TAT § TIM Duplicate: [ ]

Field Analyst: TTFMY TA Blank: O
Field Form Checked as per QA!QC Checkhst (lnltlals) | L

SAMPLING DATATS il s ity : SR

Date; q - 13 "1“\ Color |ORP (Eh)| S.C.

Time: I ) 2 s (Visna) | (+/- mv} | (mS/cm) ‘) (NTU) (Meter, mp/l) (%) {S1)

Method: Low ¢ Jow Cleay | — 0.7l 28,2 1) ). & — 6%

Equipment: HACH Digital Thrator OX-DT m analysis Tme: )} 3
Range Used: Range  |Sample Vol |Cartridge | Multiplier Titration Court | _ Muliplier | Concentration
L] 15 mgh 200m  0200N  0.01 001 = mglL. |
] 210 mglL 100m  0200N 0.2 x002 = mgiL |
CHEMetrics: !+ ® mgn
Notes:
Alkalinity: Analysls Time: l _‘[
Equipment; CHEMetrics (Range: mg/L) Fittered:
Range Used: Range |Sample Vol, ]Cartridge | Muttiplier Titration Count Muttiplier | Concentration
L 10-40 mglL. 100m  0.1600N 0.1 & x01 = mg/L
] 40-160 mg/L 25m 01600N 0.4 3 x04 = mall
V] 100400mgl ___ 100m___ 1600N 10 o s 3Y3 x10 = 3YTmgn
0l 200800mgll  S0ml__ 1600N 20 & x20 = mglL
1 500-2000 mg/L 20m 1.600N 50 & x50 = mg/L
O 10004000mg/l.  10ml  1600N 100 2 x100 = mglL
Parameter. Hydroxide Carbonate Bicarbonate
Relationship: © 9 Y3
CHEMetrics: mgiL
Notes;
Standard Additions: || Titrant Molarity; Digits Required: 1st.; 2nd.; 3di____
Carbon Dioxide:
hEnuinment ~ GACH Dm CHEMetrics (Range: ___ mgll) Analysls Time: ] ‘ q b
v
Range Used: Range [Sampie Vol |Cartridge I Multiplier Titration Count | I Concentration
] 10-50 mg/L 200m  03636N 01 x01 = mglL
L] 20-100 mgiL 100m  03836N 02 x02 = mglL.
% r 100-400 mg/L 200mi  3638N 1.0 x10 =
] 200-1000mgll _ 100ml 363N 20 L1 & x20 = 230 mgL
CHEMetrics: mgiL
Notes:
Standard Additions; g Thtrant Molarity: Digits Required: ist.. 2nd.; 3rd.




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2 OTI )

Project Site Name: Side 2.1 Sample IDNo.: 27GL XoF @/

Project No.: o6 Sample Location: (2 (£ —(p€ S -pp T
Sampled By: 3759(_7‘5/_7‘ /-r-—-- Duplicate: []

Field Analyst: J'A,/ FRA Blank: ]

Field Form Checked as per QA/QC Checklist (i nmals) |
SAMPLE COLLECTION/ANALYSIS INFORMATIONE R 304 R

Sulfide (§*):

IEquipment: DR-700 DR892  HS-C Color Chart HS-WR Color Wheel Analysls Time: 36
Program/Module; 610nm 93 Other:

Concentration: p.e2 mg/L Filtered: D

[Notes:

Sulfate (50,%):

Equipment: - Other. Analysis Time:

Program/Module:

Concentration: Fitered: [

Standard Solutlon: D Results; J

Standard Additions: D Diglts Required: 0.1ml; 0.2ml; 0.3mi;

Notes:

Nitrite (NO;-N): Analysis Time: | | 2.5

Equipment; DR-700 DRE1O  Other; Fitered: ]

Program/Module: 60

Concentration: B ¥ mgr Reagent Blank Cafrection: L]
Standard Solution: D Results: I;l

INotes:

Nitrate (NO,-N): Analysis Time:

Equipment: DR-6 _ Other Fitered: ||

Program/Module:
Concentration: mgiL
—
Nitrite Interference Treatment: LI
Standard Solution: D Results: Reagent Blank Correction; I:I
Standard Additions: E] Digits Required: 0.1ml.____. 0.2ml; 0.3mi.
Notes: '




C

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page _3 of __-‘_?
. Dl X&EF |
Project Site Name: S e 21 Sample IDNo.: <« T P
Project No.: <26 Sample Location: MR CE - P65 - gaz
Sampled By: J?;_—! e/ /T Duplicate: ]
Field Analyst: TA/ fan Blank: O

Field Form Checked as per QA/QC Checklist (inftials): | 34—
SAMPLE/COLLECTION/ANALYSIS INFORMATION:S; 5 20§ RB0 4 St i A A

Manganese {Mn**):

Equipment: DR-700 DR84S HACHMNS Other: Analysis Time: _{ /(35

JProgram!Moduie: 525nm 4

Concentration: Q -] mg/L Filtered: D
Digestion: ]

Standard Solution; D Results: Reagent Blank Correction: D

Standard Additions: D Digts Required: 0.1mi; 0.2ml: 0.3mk,

Notes:

Ferrous Iron (Fe*):

Equipment: DR-700 DREJC  IR-18C Color Wheei Other: Analysis Time: G )
Program/Module: 500nm kil

Concentration: !. E mg/L Fitered: ||

Notes:

Hydrogen Sulfide {H,S):

Equipment: ESD Other: Analysis Time: _ [ © 2y
Concentration; O mg/L Exceeded 5.0 mg/L range on color chart; l:l

Notes:

QA/QC Checklist: E{

All data fields have been completed as necessary:

Correct measurement units are cited in the SAMPLIB DATA block: IB)

Muilitplication is correct for each Muftiplier table: d
Final calulated concentration is within the appropriate Range Used block: rT,J
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: L E}

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the ‘%ject planning documents:
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: )

Title block is initialized by person who performed the QA/QC Ckecklist:




SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA



NOV 12 99 ©3:33°PM TETRA TECH NUS/TALLRHASSEE, FL P.13-27

aw MI[ R‘R3 Boor 7230, Ching Rood, Wirbiow, ME 04901 TEL (Z17) 8734283  FAX (207) 073297

Grary Ploza, P, O, Bow 378, Gray. ME 02030 TELCIIDW-M FAX CXO7) &57-2¢ 0

TR

01 Wirber 84 _ P, O, B 200 Copleou, ME Q73S TEL 007 8991507 BAK 207 dro-Ta00

Sblmtbnvﬂd,ﬁ,mm NH 03053 TEL (ADD) 4379600 FAX (403) A97-DALS .

LAB REPORT Ociober 21, 1999

CENGINEERING, INC. S Lberly trive. BaNOoL ME 04401 TEL 07) BAB-S714  FAX. (207) B48-243

99-812 M
Katahdin Analytical Services
ATTN: Andrea Colby
P.O. Box 720 :
Westbrook, Maine 04092
Reference: Laboratory Testing
sSWE ' Date Date
Sample No. Material Source - Recgeived Tested
S-38 LT WP 4285.1 10-14-99 10-20-99
S-39 WP 42722 (225LB070))  10-14-99 10-20-99
,‘;@”42?,2__2_ ‘-5.’4’9 trob A}wbqr"an Kq"d"!{" s ahﬂf‘ﬂ{tcﬂf f’CPDi"I" for 5QMP[E 23548 9?‘9)
TE! SULTS
Gy MbI.Z.-GAn’ irom

The samplos wem lested in accordance with ASTM D-422, “Parficle Size Analysis of Soils®. ARer
( soaking for at least 16 hours, sl]mng apparatus A (a blender) was used to stir the samples for one

minuta,
Percent of Malerial _
. sl Clay
Sample Gravel, Sand 0.074 to Smaller Than
Nurnber 3"{o No. 4 No. 4 to No. 200 0.005mm 0.005 mm
S-38 0.0 . 697 230 7.3
224LB0701 ) S-39 49 407 53.6 08
Robert E, Chaput] Jr,
Geotechnical Engineer
Checkedsy- Lt et TiAn s EY S
P~swcm-u1z\ss-a1mm=
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GRAIN SIZE IN MILLIMETERS
YEL SAND
COBBLES GRA " SILT OR CLAY
coarse | fine coarse | medium | fine
T S I s
genhticatic Sitication S
S5-38 WP 4285-1
S5-39 WP 4272-2
b
i : hals {14) 5] ‘:l B Al I I HEdaL TV 4 L 4
S5-38 WP 4285-1 4,75 0.14 0.0758 0.0275 0.0 69.7 23.0 7.3
5-39 WP 4272-2 19.00 0.14 0.074 0.0728 4.9 40.7 53.6 0.8
Project Katahdin Analytical Services Location  Westbrook, Maine
S.W.COLE d Y ’
. .
Date October 21, 1999 GRADATION CURVES




P.11727

; NUS FL
S " TETRATAHUIN ANALY TICAL SERVICES
REPORT OF ANALYTICAL RESULTS

Cllant:  Paul Caliigan Lab Number: WP ,
‘Yatra Tech NUS £0G: WPAZTZ
) 1401 Ovar Park Dr. ReportDate: 117039
Suiin 102 . PG No.: N7012-PSB2G4
ToRahaszes, FL 32308 Project CTO #58
Proj. D: CNC CHARLESTON o Sollds: 80
Method: SWaz260

Sample Description Matrx  SempledDatr  Recd Dute ExtDetse PxtdBy ExtMethod  Anslyst
—— — ===
2repo7ol sL 1012799 10713499 10714/99 XMC 5030 MG
— . _—
: Sample  Wethod
Compound Result Unity DF PaL PaL
BENZENE < g/ 0.88 4 5
TOLUENE : . <4 1Ky 0.86 4 s
1,2DIBROMOETHANE <4 ug/Kg 0.88 4 5
ETHYLBENZENE <4 upXg 0.88 T4 5
NAPHTHALENE <4 vgKg 0.88 4 5
MIBE - “ ) 0.68 4 5
TOTAL XYLENES <4 vgKg 0.88 P 5
DIBROMOFLUORDMETHANE 118 % 0.88 -
1,2-DICHLOROETHANE-D4 18 % - 0.88
TOLUENE-OS 107 % 0.58
P-BROMOFLUOROBENZENE 88 % 0.88
Page 1of 1
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Chent  Paul Caliigan.
Tetra Tech NUS
1401 Oven Peark Dr.

Tallahgsses, F1, 32308
Proj. 10: CNC CHARLESTON

TAHUIN ANALY )

ﬁov iz ‘99 B3:32PM TETRA TECH NUS/TALLAHASSEE.,

IGAL SERVICES

REPORT OF ANALYTICAL RESULTS

Lab Number:
SDG:

Reporl Date:
PO No. :
Project:

% Solids:
Method:

Dals Analyzed;

T P.18-27

WP4272-2
WP4z72
11/2/99
N7912-P59284
CTO #6e

90

EPA B270
10/16/99

sTo g

THAT ¥ EFriThmne ATY 7wy weee

Sample Dascription Mawvix  Sampled Date Rec'd Daln Ext Dais Ext'd By Ext Method Analyst
273180701 SL 10112/9% 10/1y89 10/15/99 LAP EPA 3550 KRT
Sample Method

Compound Result Unita DF POL PQL
NAPHTHALENE <360 ug/Kg 13 360 339
2-METHYLNAPHTHALENE <360 °  upg 1.1 360 330
ACENAPHTHYLENE <380 ugKy 1.1 0 30
ACENAPHTHENE <360 upiKg 11 A0 330
FLUORENE <360 ug/Kg 11 360 230
PHENANTHRENE <360 ugg 1.1 ) 330
ANTHRACENE <360 ugiig 11 360 330
FLUORANTHENE <380 ug/Mg 11 360 30
PYRENE <360 ug/Kg 11 350 330
BENZOJAJANTHRACENE <360 ugiKg 11 60 30
CHRYSENE <360 ug/Xg 11 360 330
BENZOBIFLUORANTHENE <380 ugKg 1.1 8o 330
BENZO[KJFLUORANTHENE <360 ug/Kg 11 60 330
BENZOC[AJPYRENE <360 /Ky 1.1 360 330
INDENO{1,2,3-CDIPYRENE <360 ug/Kg - 11 350 330
DIBENZIA HANTHRACENE <360 ugiKg 1.1 860 230
BENZO[G,H,IIPERYLENE <360 vgKg 14 360 330
NITROBENZENE-DS 0 % 14
2-FLUORDBIPHENYL 53 % 141

_ TERPHENTL-D14 &r % 1.1
Report Noles:

Pagaiof 1




NOV 12 799 ©3:32PM TETRA TECH MUS/TALLAHASSEE. FL

Lab Name: Katahdin Analytical Services
Matrix: SOIL
"Pereent Solids: 89.6

1

SDG Name:

Lab Sample ID: WP4272-002

INORGANIC ANALYSIS DATA SHEET
Client Field ID: ‘27S1LB0701

WP4272

Conceptration Units (ug/L or mg/Kg dry weight): mg/Kg

P.8s27

CASNo. Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 5000 P 1
7440-36-0 ANTIMONY 0.51 P 1
7440-382 ARSENIC 2.8 P 1
7440-39-3 BARIUM 242 P 1
744041-7 BERYLLIUM 022 B P 1°
7440-43-9 CADMIUM 0.98 P 1
7440-70-2 CALCIUM 16300 P 1
7440.47-3 CHROMIUM 322 P 1
7440-48-4 COBALT 35 P 1.
7440-50-8 COPPER 103 P 1
7439-89-6 YRON 5120 P 1
7439.92-1 LEAD 109 P 1
7439-95-4 MAGNESIUM 658 P 1
7439-96-5 MANGANESE 472 P 1
7430976 MERCURY 0.08 cv 1
7440020 NICKEL 153 P 1
744009-7 POTASSIUM 255 P 1
778249-2 SELENIUM 024 U P 1
7440-22-4 SILVER 0.18 B P 1
7440-23.5 SODIUM 92.0 P 1
7440-23-0 THALLIUM 042 U P 1
7440-62-2 VANADIUM 3] P 1
7440-66-6 ZINC 376 P 1
Comments:

cTnh

FORMI-IN
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NOV 12 ‘99 ©3:33PM TETRA TECH NUS/TARLLAHASSEE, FL

Clicat: Katahdin Analyvcal
340 County Road
. Wesbxook, Mains 04092
Conanct: Ms. Andrea Colby
Project Descripiion: Former Narval Complex

P.12-27

te: KATADDI DO Repert Dotz November 03, 1999 Pape 1al2
Sampie ID - ZTSLBOTON o
Leh 1D : 991046102
Matrix S0l
Dtz Collected = 10/12/99
Datr: Recejved . : 10M139%
Prionity 2 Rootine
Collector : Client
General Chpmistry ) "~
Teomal Ree. Petro. Hydroczrbons 3 114 28 mefkg 1.0 AAT 10¥15/9 1030 160780 1
Evaponsuve Lois @ 105C 124 1.00 1.00 wtk 1.0 GF 10/15/59 1500 160831 2
Total Orgavic Crabon 1750 a1 100 mpkg 10 JBL 114389 1221 161989 3 :
M = Mathnd . Method -Descciption
M1 SWE469071A
M2 EPA 3530
M3 EWE4S 9060 Modited
Notes:

The qualifiers in this Yoport am defioed as follows:

D fndicates that fhe snabywe was nat detecied at, 2 conccatration greater than the deteerion limit,
J indicates presence of snalyte st » ooncttration s than e repoaing ficit (RL) aod prester fhan the detection Lmir (DE).
U indiceres thal the anatyte was Bot detected af o ctoentralinn oxeater shen e deduotion Hegit

* Inicates that 2 guality connn] analyts recovery & onuide of specifiod acceptaocy Clitezin

Dty reported in masa/mass wuity is wpocted a5 “dry weight”.

oznf TRy TR e
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NOV 12 99 B3:32PM TETRA TECH NUS/TALLAHASSEE, FL P.9sZ7

ATY TUOAL NE VNS

Iab Marber : WP-4272-2
CLIENT: Paul Calligan Report Date: 11/10/99
Tetra Tech NS PO Ho. : W7912-P95264
1401 Oven Park Dr., Suite 102 Project  : CTO #68
Tallahansee, FL 32308 ; .
WICH: ONC CHARLESTIN REFURT OF ANALYTTCAI, RESULTS . Paxm2of 2
ERMELE DESCRIPTTON MATRIX AAMPLED HY SAMPTED INTE RECEIVED
275180701 Solid P.CALLIGRN . 10/12/99  10/13/99
— —— T — = e = —1
PARRMETER ' FESQUIT UNITS . DF  *PQL, METHOD ANALYZED BY NeTES
Sclids-Total Residue (TS) 90. w§ 1.0 0.10 CLE/CIP SOW  10/21/99 JF 1
Total Combostible Organics 2.3 wi 1.0 0.1 ASTM T2974-8 10/21/99 JF 1

* POL {Practical Quantitation Level) yeqresents laboratory reporting limits amd may not reflect sample-
- specific reporcting limits. Sxwple-specific lirdts sre indicated by results amxtated vith ‘< values.

(1) Sarple Preparation on 10/20/393 by JF .

11/10/99
1LJ0/baeajc (dw) /mem

{C: = LEE LXK
TETRA TECH NUS
FOSTER FLAZA 7
661 ANIDERSEN TR.

340 Cowrny Read No_ 5 . 210 Wt Reaed N 5 Forcmavack, NH 03801
L P.O. Box 710, Wenbrook, ME 04098 heip= Asrahidindab.rom Tek {50 431-5777 Fac (60) 435-233¢
Tek (207) 574-2400  Fux- (207) 7754029 .

'-'ru m AT T T TULTYT Y v == e



NOV 81 ‘99 @5:5vPM TETRA TECH NUS/TALLAHASSEE: FL P.277

Lab NMmber : WP-4272-1

CLYENT: Paal Calligan Report Date: 11/01/99
Tetma Tech NS PO No. + N79512-P99264
1401 Qven Paxk Dr., Suvite 102 Project : CTO #68

Tallshassee, FL 32308

PRELIMINARY

WICH: ONC CHARLESTON REPORT OF ANALYTYCAL RESULTS . Page 1 of 4

SAMPLE DESCRIPTI(N MATRIX SRAMPTED BY SAMDLED DATE RECEIVED
@70703 Solid P, CALLIGAN 10/32/99 1o/u/;
;;RHMETEE — FESULT t::;S IF *DOL  METHD ANATVZED BY NOTES
Solids-Total Residua (TS) sz, w & 1.0 0.10 CLP/CIP SOW 10/18/99% JF 1

+ Y, {Practical Quantitation Lavel) represents laboratory repoxting limits andnnynut:eﬂeutm:ple—
specific peporting limits. Sample-specific limits are indicated by results armotated with '<' valuas.
{1) Sample Preparation cn 10/15/99% by JF

)

i1/o1/93

L0/ __ajc(dw) frem )

CC: MS LEE
TETRA TECH NUS
FOSTER PLAZA 7
661 ANIERSEN LR.

aan/Enn FIEAY Y YITUATY a7 ¥ srrrorranae e rme e ram wrerw am .-
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Katahdin ﬂ

CHAIN OF CUSTODY RECORD

LWpd 2FL

General Engineering Labors Inc.
2040 Savage Road
Charleston, South Carolina 2, .

P.O. Box 30712

Charlesion, South Carolina 29417
Page / of j (843) 556-8171

Client Name/Facility Name SAMPL_F ANALYSIS REQUIRED {x) - uso rsmarks area (o specily spocific compounds or methods Usa For P In the boxes 1o indicms whether
mru}‘- NUS CLHZGJ‘AANMGJB ‘g 1 ] ] | I.E ]ﬁ g E sample was filiered andior preseved
Collected by/Compan S Y g PRI _ i ! ‘-

P. Cn-ltt‘g—am/ Teodra-Tech 2 % 5 é ,E,TE il 53 g g ol |w ‘\3

e MR HE I HHBHBHHE
SAMPLEID | DATE | TIME (28185 S |4 c |3 2(ck g\ k|8 |2|3|8 5158 | & Remarks
— K Ercores {8260
26518170708 |6:12:97 1500 | N | |5 X X | - 4oz Jar (33-7')0?
Y Ercores (2260 l-,‘Lhz.CMd'ﬂ

275LBO70! Yo-r2:77|1760 | |X 7 K X|% K| X -Hroz.(3275) , l?)s:!.oz.@m.m‘mb‘zc.)
Relinguished by: R Date: Time: | Recelved by: Focl EX Avp bt {{ 7| Relinguished by: Date: | Time: | Recelved by: R
ﬂ.,??_ @.él.\. 1012971710 g 14 7551 4+3 85 ¢ 04399 | 084S } g} e
Relinquished by: U Date: Time: | Recelved by lab by: Date: Time: | Remarks:

White = sample collector Yellow = file Pink = with report



KATAHDIN ANALYTICAL SERVICES

AMMLAUECIITIR REPORT OF ANALYTICAL RESULTS
Client: Paul Calligan L.ab Number; WP4075-156
Tetra Tech NUS SDG: WP4075 ’
1401 Oven Park Dr, Report Date: 10/15/99
Suite 102 PO No, : N7912-P39264
Tallahassee, FL 32308 Project; CTO #68
Proj. ID: CNC CHARLESTON % Solids: N/A
Method: SwWa260

Date Analyzed: 9/28/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst

27GLMO104 AQ 9/23/99 §/25/99 9/28/99 HMP 5030 HMP

Sample Method

Compound Result Units DF PaL PGL

BENZENE <5 ug/L 1.0 5 5

TOLUENE <5 ug/L 1.0 5 5

1,2-DIBROMOETHANE <5 ug/L 1.0 5 s

ETHYLBENZENE <5 ug/L. 1.0 5 5

NAPHTHALENE <5 ug/L 1.0 5 5

MTEBE <5 ug/L 1.0 5 5

TOTAL XYLENES <5 ug/L 1.0 5 s

DIBROMOFLUOROMETHANE 104 % i.0

1,2-DICHLOROETHANE-D4 103 % 1.0 ;
TOLUENE-D& 102 % 1.0 )
P-BROMOFLUOROBENZENE 100 % 1.0

Report Notes: )

Page 10of 1
0000037



AA Katahdin KATAHDIN ANALYTICAL SERVICES

PNALY LU AL SEEVICH REPORT OF ANALYTICAL RESULTS
rfient: Paul Calligan Lab Number; WP4075-7
3 Telra Tech NUS SDG: WP4075
1401 Oven Park Dr, Repoii Oate: 10/5/99
Suite 102 PO No.: N7912-P99264
Tallahassee, FL. 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: N/A
Method: EPA 8270

Date Analyzed: 10/5/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst
27GLMD101 AQ 9/23/99 9/24/99 9/28f39 DS SW3510 KRT
Sample Method

Compound Result Units DF PaL PaL .
NAPHTHALENE <11 ug/L - 14 i 10
2-METHYLNAPHTHALENE <11 ug/lL 1.1 11 10
ACENAPHTHYLENE <11 ug/lL 11 11 10
ACENAPHTHENE <11 ug/L 1.1 1 10
FLUORENE <11 ug/L 1.1 1 10
PHENANTHRENE <11 uglL 1.1 11 10
ANTHRACENE <11 ug/L 1.1 1 10
FLUORANTHENE <11 ug/lL 1.1 1 10

4 YRENE <11 ug/L 1.1 1 10

ZNZOFAJANTHRACENE <11 ug/L 1.1 1 10

CHRYSENE <11 ug/L 11 1. 10
BENZO[BJFLUORANTHENE <11 ug/L 1.1 11 10
BENZOI[KJFLUORANTHENE <11 ug/L 1.1 1 10
BENZO[A]PYRENE <11 ug/L 1.1 1" 10
INDENO[1,2,3-CD|PYRENE <11 ug/L 1.1 11 10
DIBENZ[A,HJANTHRACENE <11 ug/L 1.1 1 10
BENZO|G,H |PERYLENE <11 ug/L 14 11 10
NITROBENZENE-DS 79 % 1.1
2-FLUOROBIPHENYL 82 % 1.1
TERPHENYL-D14 B8 % 1.1

(ﬁeport Notes: A-1

Page 1of 1
0000017



Lab Name: Katahdin Analytical Services

Matrix;: WATER
Percent Solids: 0.00

1

INORGANIC ANALYSIS DATA SHEET

Concentration Units (ug/L or mg/Kg dry weight): ug/L

Client Field 1D: 27GLMO0101
SDG Name:
Lab Sample 1D: WP4075-015

WP4075

CAS No.  Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 1150 P 1
7440-36-0 ANTIMONY 73 B P 1
7440-38-2 ARSENIC 12.6 P 1
7440-39-3 BARIUM 55.1 P I
7440-41-7 BERYLLIUM 033 U P 1
7440-43-9 CADMIUM 21 B P 1
7440-70-2 CALCIUM 58200 P 1
7440-47-3 CHROMIUM 114 B P 1
7440-48-4 COBALT 71 B P 1
7440-50-8 COPPER 141 P 1
7439-89-6 IRON 5340 P 1
7439-92-1 LEAD 42,5 P 1
7439-95-4 MAGNESIUM 1730 P 1
7439-96-5 MANGANESE 118 P 1
7439-97-6 MERCURY 0.09 B cv 1
7440-02-0 NICKEL 13.21 U P 1
7440-09-7 POTASSIUM 2420 P 1
7782-49-2 SELENIUM 257 U P 1
7440-22-4 SILVER 254 U P 1
7440-23-5 SODIUM 7630 P !
7440-28-) THALLIUM 449 U P 1
7440-62-2 VANADIUM 37 B P 1
7440-66-6 ZINC 173 P 1
Comments:
FORM1-IN
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Katahdin

ANALYTICAL SERVICES

Lab Mumber : WP-4075-7

CLIENT: Paul Calligan Report Date: 10/27/99
Tetra Tech NUS PO No. : N7912-P99264
1401 Cven Park Dr., Suite 102 Project : CTO {68

Tallahassee, FL 32308

WICH: CNC CHARIESTON REPORT QF ANALYTICAL RESULTS Page 2 of 21
SAMPLE DESCRIPTICN MATRIX SEMPLED BY SAMPLED DATE RECEIVED
27GLMO101 Acuieons CLIENT 09/23/99 09/24/99
PARAMETER RESULT UNITS TOF *POL,  METHOD  AMALYZED RY NOTES
Nitrate as N <0.050 mg/L 1.0 0.050¢ 353.2 09/24/99 KW

Sulfate 1s. mg/L 2.0 1.0 375.4 10/12/59 KW

* POL (Practical Quantitation level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results amotated with '<' values.

C

10/27/99

LJO/baeaje {dw) /msm
PI24NOW2
CC: MS. 1LEE IECK

¢ TETRATECH NUS
‘, FOSTER PLAZA 7

661 ANDERSEN LR.

340 County Road No. $ 210 West Road No, S, Porsmouth, NH 03801
1.0, Box 720, Westbrook, ME 04098 Barps /K arahadinbab.com Tel: (603) 431-5777  Fax: {603) 436-3356
Tel: (207) 874-2400 Fax: (207} 775-4029

onoOnN16



1

ORGANICS ANALYSIS DATA SHEET Z '_‘)LG LM@ [ 0/

__ _EPASAMPLENO.

LabName: __ ENSR Contract: B V\_f_P_4_OZ5_-1 5(5)
Lab Code: Case No.: SAS NO.: SDG NO.:
Matrix: {soilfwater) water Lab Sample |D: 990181-1
Samplewt/vol: __ 325ml___ (g/mi) Lab File ID: ___ KTH_013

Level: (low/med) low Date Received:__ 9/28/99

% Moisture: NA Date Analyzed:  10/5/99

GC Column; _ Carboxen 1004 _ OD; _ 1/18" ___ Dilution Factor: 1

Sofl ExtractVelume: ~~ NA () Soil Aliquot Volume: _ NA ()

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or PPMv) __pgll Q

74-82-8 Methane : 40

—

2F+GLME|O]



KATAHDIN ANALYTICAL SERVICES

PNALY LD AL SRRV IE REPORT OF ANALYTICAL RESULTS
'lient: Paul Calligan ' Lab Number:  WP4075-20
' Tetra Tech NUS SPG: WP4075
1401 Gven Park Dr. Reapaort Date: 1011599
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: NIA
Method: SW8260

Date Analyzed: 9/28/89

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst

27GLMO101D AQ 9/23/99 9/25/99 5/28/99 HMP 5030 HMP

Sample Method

Compound Result Units DF PQL PQL
BENZENE <5 ug/l 1.0 5 5
TOLUENE <5 ug/L 1.0 5 5
1,2-DIBROMOETHANE <5 uglL 1.0 ] ]
ETHYLBENZENE <5 ug/L 1.0 5 5
NAPHTHALENE <5 ug/l 1.0 5 5
MTBE <5 uglL 1.0 5 5
TOTAL XYLENES <5 ug/L 1.0 5 5
DiIBROMOFLUORCMETHANE 104 % 1.0

2-DICHLOROETHANE-D4 107 % 1.0

CLUENE-D8 102 % 1.0
P-BROMOFLUOROBENZENE 101 % 1.0

Report Notes:

Page 1 of 1
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KATAHDIN ANALYTICAL SERVICES

PNAVTELEAR ShEVICE REPORT OF ANALYTICAL RESULTS
Client: Paul Calligan Lab Number: WP4075-5
Tetra Tech NUS SDG: WP4075
1401 Oven Park Dr. Report Date: 10/9/99
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.ID: CNC CHARLESTON % Solids: N/A
Method: EPA 8270

Date Analyzed: 10/5/99

Samgple Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy Ext. Method Analyst

27GLMO101D AQ 9/23/99 9/24/99 9/28/99 DS SW3510 KRT

Sample Method

Compound Result Units DF PaL PaL
MAPHTHALENE <11 ug/L 1.1 1 10
2-METHYLNAPHTHALENE <11 ug/L 1.1 1 10
ACENAPHTHYLENE <11 ug/t 14 1 10
ACENAPHTHENE <11 ug/L 1.1 1" 10
FLUORENE <11 ug/L 1.1 1 10
PHENANTHRENE <11 ugiL 1.1 1 10
ANTHRACENE <11 uglL 1.1 1 10
FLUORANTHENE <11 ug/L 1.1 1 10
PYRENE <11 ug/L 1.1 1 10
BENZO[AJANTHRACENE <11 ugiL 1.1 1 10
CHRYSENE <11 ug/t 1.1 11 10
BENZO[B]FLUORANTHENE <11 uglL 1.1 1 .40
BENZO[KJFLUORANTHENE <1 ug/L 1.1 11 10
BENZOJA]JPYRENE <11 ugiL 1.1 11 10
INDENO[1,2,3-CDJPYRENE <11 uglL 1.1 1 10
DIBENZ[A, HJANTHRACENE <11 ug/L 1.1 1 10
BENZO[G,H,IJPERYLENE <11 uglL 1.1 1 10
NITROBENZENE-DS 76 % 14

2-FLUDROBIPHENYL 80 % 1.1

TERPHENYL-D14 90 % 1.4

Report Notes:  A-1

Page 1of 1
0000013



Percent Solids; 0.00

1

INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services
Matrix: WATER

Client Field ID: 27GLMO0101D

SDG Name:

Lab Sample ID: WP4075-005

WP4075

Concentration Units (ug/L or mg/Kg dry weight): ug/L

CAS No.  Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 542 P 1
7440-36-0 ANTIMONY 50 B P |
7440-38-2 ARSENIC 84 P 1
7440-39-3 BARIUM 47.0 P 1
7440-41-7 BERYLLIUM 033 U P 1
7440-43-9 CADMIUM 194 U P 1
7440-70-2 CALCIUM 56500 P 1
7440-47-3 CHROMIUM 46 B P 1
7440-48-4 COBALT 49 B P 1
7440-50-8 COPPER 78.7 P 1
7439-89-6 1RON 2840 P 1
7439-92-1 LEAD 17.5 P 1
7439-954 MAGNESIUM 1530 P 1
7439-96-5 MANGANESE 110 P 1
7439-97-6 MERCURY 004 B cv 1
( 7440-02-0 NICKEL 1321 U P 1
7440-09-7 POTASSIUM 2270 P 1
7782-49-2 SELENIUM 257 U P 1
7440-22-4 SILVER 254 U P 1
7440-23-5 SODIUM 6560 P 1
7440-28-0 THALLIUM 86 B P 1
7440-62-2 VANADIUM 358 U P 1
7440-66-6 ZINC 99.2 P 1
( Comments:
FORMI- IN

0000012



1

ORGANICS ANALYSIS DATA SHEET 77 GLMNO(O |

EPA SAMPLE NO. ,

Lab Name: __ ENSR Contract: - WP4075-15(B) RE
Lab Code: Case No.: SAS NO.: SDG NO.:

Matrix: (soil/water)  water Lab Sample 1D: 990181-1 DUP
Samplewt/vol: __ 325ml____  (g/ml) Lab File 1D: _ KTH_014

Level: (low/med) low Date Received:__ 9/28/99

% Moisture: NA Date Analyzed:  10/5/99

GC Column:; _ Carboxen 1004 _ OD: __ 1/16" ___  Dilution Factor: 1

Soil Extract Volume: _~ NA _ (ul) Soil Aliquot Volume: _ NA _ (p)

CONCENTRATION UNITS:
CAS NO. COMPOUND . {ug/L or PPMv) __ pall Q




KATAHDIN ANALYTICAL SERVICES

PRALYUL A SRRV REPORT OF ANALYTICAL RESULTS .
r‘ent: Paul Caliigan Lab Number:  WP4075-17
- Tetra Tech NUS SDG; WP4075
1401 Oven Park Dr. Repori Daie; 10115799
Suite 102 PO No.: N7912-P89264
Tallahassee, FL 32308 Project: CTO #es
Proj.ID: CNC CHARLESTON % Solids: N/A
Method: SWB260

Date Analyzed: 9/28/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy  Ext. Method Analyst
27GLX03M AQ 923199 9/25/99 972899 HMP 5030 HMP
Sample Method
Compound Result Units DF PQL faL
BENZENE <5 ug/L 1.0 5 5
TOLUENE <5 ug/L 1.0 S 5
1.2-DIBROMOETHANE <5 ug/L 1.0 5 5
ETHYLBENZENE <3 ug/l. 1.0 S S
NAPHTHALENE 17 ugh 1.0 5 5
MTBE <5 ugL 1.0 5 S
TOTAL XYLENES <5 ug/L 1.0 5 S
DIBROMOFLUOROMETHANE 105 % 1.0
C—DICHLOROETHANE-D4 105 % 1.0
LUENE-DB 102 % 1.0
P-BROMOFLUOROBENZENE 101 % 1.0
Report Notes:
Page 1 of 1
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KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

SNATYLLT A sFEVIEEN

Client: Paul Calligan Lab Number: WP4075-1
Tetra Tech NUS SDG: WP4075
1401 Oven Park Dr. Report Date: 10/9/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO %68
Proj.ID: CNC CHARLESTON % Solids: N/A
Method: EPA B270

Date Analyzed: 10/4/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy  Ext. Method Analyst

27GLX0301 AQ 9/23/99 9/24/99 9/28/99 Ds SWas10 KRT

Sample Method

Compound Resuilt Units DF PQL PQL
NAPHTHALENE <11 ug/L 11 11 10
2-METHYLNAPHTHALENE <11 ug/L 11 1" 10
ACENAPHTHYLENE <11 ug/L 11 11 10
ACENAPHTHENE <11 uglL 11 1 10
FLUCRENE <11 ugit 11 1 10
PHENANTHRENE <11 ug/L 1.4 1" 10
ARTHRACENE <11 ug/l, 11 1 10
FLUORANTHENE <11 ugh 1.4 1 10
PYRENE <11 uglL 1.1 11 10
BENZOJAJANTHRACENE <11 ug/lL 1.1 11 10
CHRYSENE <11 uglL 1.1 11 10
BENZO{BJFLUORANTHENE <11 ug/L 1.1 11 10
BENZO[K]JFLUORANTHENE <11 ugit 1.1 11 10
BENZOJAJPYRENE <11 ug/L 1.1 11 10
INDENO[1,2,3-CDJPYRENE <11 ug/L C14 11 10
DIBENZ[A,HJANTHRACENE <11 ugll 1.1 19 10
BENZO[G,H,||PERYLENE <11 ugilL 1.1 11 10
NITROBENZENE-DS 83 % 1.1

2-FLUOROBIPHENYL 85 % 1.1

TERPHENYL-D14 92 % 1.1

Report Notes: A-1

Page 1 of 1
000008



1
INORGANIC ANALYSIS DATA SHEET

P Lab Name: Katahdin Analytical Services Client Field ID: 27GLX0301
Matrix: WATER 5DG Name: WP4075
Percent Solids: 0.00 Lab Sample ID: WP4075-017

Concentration Units (ug/L or mg/Kg dry weight): ug/L

CASNo.  Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 4560 P 1
7440-36-0 ANTIMONY 73.9 P 1
7440-38-2 ARSENIC 9.4 P 1
7440-39-3 BARIUM 19.9 P 1
7440-41-7 BERYLLIUM 033 U P 1
7440-43-9 CADMIUM 194 U P 1
7440-70-2 CALCIUM 16600 P i
7440-47-3 CHROMIUM 133 P 1
7440-48-4 COBALT 445 U P 1
7440-50-8 COPPER 185 P 1
7439-89-6 IRON 1940 P 1
7439-92-1 LEAD 675 P 1
7439-954 MAGNESIUM 548 P 1
7435-56-5 MANGANESE 284 P 1
o 7439-97-6 MERCURY 0.34 cv 1
( 7440-02-0 NICKEL 165 B P 1
7440-09-7 POTASSIUM 10300 P 1
778249-2 SELENIUM 257 U P 1
7440-224 SILVER 254 U P 1
7440-23-5 SODIUM 146000 P 1
7440-28-0 THALLIUM 449 U P 1
7440-62-2 VANADIUM 41.0 P 1
7440-66-6 ZINC 582 P 1

(‘ Comments:

FORMI-IN

0000040



KATAHDIN ANALYTICAL SERVICES

AMLECECIIE REPORT OF ANALYTICAL RESULTS
Client: Paul Calligan Lab Kumber: WP4075-18
Tetra Tech NUS SDG: WP4075
1401 Oven Park Dr, Report Date; 10/15/99
Suite 102 PO No, : N7912-Po9264
Tallahassee, FL. 32306 Project: CTC #68
Proj.ID: CNC CHARLESTON % Solids: NiA
Method: 3W8260

Date Analyzed; 9/28/99

Sample Description Matrix Sampled Date Rec’d Date Ext. Date Ext'dBy  Ext. Method Analyst
27GLX0401 AQ 9/23/98 9/25/99 9/28/99 HMP 5030 HMP
Sample Method
Compound Result Units DF PQL PaL
BENZENE <5 ug/L 1.0 5 5
TCOLUENE <5 ug/L 1.0 5 5
1,2-DIBROMCETHANE <5 uglL 1.0 S 5
ETHYLBENZENE <5 ugn 1.0 5 5
NAPHTHALENE 7 ug/L 1.0 5 5
MTBE <5 uglL 1.0 5 5
TOTAL XYLENES <5 ugn 1.0 5 5
DIBROMOFLUOROMETHANE 106 % 1.0
1,2-DICHLOROETHANE-D4 106 % 1.0
TOLUENE-D& 102 % 1.0
P-BROMOFLUOROBENZENE 100 % 1.0
Report Notes:
Page 1 of 1
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KATAHDIN ANALYTICAL SERVICES

PNAIY LG AL SEEVICES REPORT OF ANALYTICAL RESULTS
jent: Paul Calligan L ab Number: WP4075-2
Tetra Tech NUS SDG: WP4075
1401 Oven Park Dr. Report Date: 10/9/09
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO#68
Proj. ID:  CNC CHARLESTON % Solids: NfA
Method: EPA 8270

Date Analyzed; 10/5/99

Sample Description Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy  Ext. Method Analyst
27GLX0401 AQ 9/23/99 9/24/99 9/28/98 Ds SW3510 KRT
Sample Method
Compound Resuit Units DF PQL FaL
NAPHTHALENE Jé uglL 14 1 10
2-METHYLNAPHTHALENE <11 uglL 1.1 11 10
ACENAPHTHYLENE <11 ug/L 1.1 1 10
ACENAPHTHENE <11 ug/L 1.4 1" 10
FLUORENE <11 ug/L 1.1 1 10
PHENANTHRENE <11 ug/L 1.4 1" 10
ANTHRACENE <11 uglL 11 1 10
FLUORANTHENE <11 ug/L 1.1 1 10
YRENE <11 ug/L. i1 11 10
c.—:NZO[A]ANTHRACE NE <11 ug/L 1.1 11 10
CHRYSENE <11 ug/L 1.1 11 10
BENZO[B]FLUORANTHENE <11 ugh. 1.1 1 10
BENZO[KJFLUORANTHENE <11 ug/l 1.1 11 10
BENZO[AJPYRENE <11 ugfL 11 1 10
INDENO[1,2,3-CDJPYRENE <11 ug/L 1.1 1 10
DIBENZ]A HIANTHRACENE <11 ug/iL 11 11 10
BENZO([G,H,JJPERYLENE <11 ug/t. 11 11 10
NITROBENZENE-DS 103 % 1.1
2-FLUOROBIPHENYL 104 % 11
TERPHENYL-D14 97 % 1.1

LRepc-rt Notes:  J, A-1

Page 1 of 1
0000009



Lab Name: Katahdin Analytical Services

Matrix: WATER
Percent Solids: 0.00

i

INORGANIC ANALYSIS DATA SHEET

Concentration Units (ug/L or mg/Kg dry weight): ug/L

Client Field ID: 27GLX0401
SDG Name:
Lab Sample ID: WP4075-018

WP4075

CAS No.  Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 107 P 1
7440-36-0 ANTIMONY 8.2 P 1
7440-38-2 ARSENIC 38 B P 1
7440-39-3 BARIUM 19.9 P 1
744041-7 BERYLLIUM 033 U P 1
7440-43-9 CADMIUM 194 U P 1
7440-70-2 CALCIUM 67200 P i
7440-47-3 CHROMIUM 431 U P 1
7440-48-4 COBALT 445 U P 1
7440-50-§ COPPER 1.62 U P 1
7439-89-6 IRON 198 P 1
7439-92-1 LEAD 1.09 U P i
7439-954 MAGNESIUM 1680 P 1
743%-56-5 MANGANESE 26.0 p 1
7439-97-6 MERCURY 002 U Ccv 1
7440-02-0 NICKEL 1321 U P 1
7440-09-7 POTASSIUM 5680 P 1
7782-49-2 SELENIUM 257 U P 1
7440-22-4 SILVER 254 U P 1
7440-23-5 SODIUM 71800 P 1
7440-28-0 THALLIUM 449 U P 1
7440-62-2 VANADIUM 358 U P 1
7440-66-6 ZINC 234 B P 1
Comments:
FORMI-IN

0000042



KATAHDIN ANALYTICAL SERVICES

PNALY AL M SEEVIC REPORT OF ANALYTICAL RESULTS
( " ant: Paul Calligan Lab Number: WP4075-19
Tetra Tech NUS SDG: WP4075
1401 Oven Park Dr, Repori Date: i0/15/59
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.ID: CNC CHARLESTON % Solids: N/A
Method: SWB260

Date Analyzed; 9/28/99

Sampile Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst
27G6LX4D01 AQ 9/23/99 9/25/99 9/28/99 HMP 5030 HMP
Sample Method
Compound Resuit Units DF PQL PQL
BENZENE <5 ugiL 1.0 5 5
TOLUENE <5 ugiL 1.0 5 5
1,2-DIBROMOETHANE <5 ugfL 1.0 5 5
ETHYLBENZENE <5 ugiL 1.0 5 5
NAPHTHALENE <5 ug/L 1.0 = 5
MTEE <5 ug/L 1.0 5 5
TOTAL XYLENES <5 ug/L 1.0 5 5
IBROMOFLUOROMETHANE 104 % 1.0
q -DICHLOROETHANE-D4 106 % 10
LUENE-DB 103 % 1.0
P-BROMOFLUOROBENZENE 102 % 1.0
Report Notes:
Page1of 1
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Katahdin KATAHDIN ANALYTICAL SERVICES

PHALY LIOAE SRV REPORT OF ANALYTICAL RESULTS
Client:  Paul Calligan Lab Number: WP4075-3
Tetra Tech NUS SDG: WP4075
1401 Oven Park Dr. Report Date: 10/9/99
Suite 102 PO No. : N7912-P95264
Tallahassee, FL 32303 Project: CTO #58
Proj.iD: CNC CHARLESTON % Sofids: N/A
Method: EPA 8270

Date Analyzed: 10/4/98

Sample Description Matrix Sampied Date Rec'd Date Ext. Date ExtdBy  Ext. Method Analyst
27GLX4DM AQ 9/23/98 5724799 9128/29 Ds SW3a510 KRT
Sample Method
Compound Result Units DF PQL PQL
NAPHTHALENE <11 ugfl 1.1 11 10
2-METHYLNAPHTHALENE <11 ug/L 11 11 10
ACENAPHTHYLENE <11 uglL 1.1 11 10
ACENAPHTHENE 18 ugnL 14 11 10
FLUORENE 18 ug/L 1.1 1 10
PHENANTHRENE <1 ugnL 1.1 1 10
ANTHRACENE <11 ug/L 1.1 1 10
FLUORANTHENE <11 ug/L 1.4 11 10
PYRENE <11 ug/L 11 11 10
BENZO[AJANTHRACENE <11 ug/l 1.1 11 10
CHRYSENE <11 ug/L 1.1 11 10
BENZO[BJFLUORANTHENE <11 ug/L 11 11 10
BENZO[KJFLUORANTHENE <i1 ug/L 1.1 11 10
BENZO[A]JPYRENE <11 ug/L 1.1 1 10
INDENO[1,2,3-CDJPYRENE <11 ug/L 11 1 10
DIBENZ[A,HIANTHRACENE <11 uglt 1.1 1 10
BENZOQ{G,H,PERYLENE <11 uglL. 1.1 11 10
NITROBENZENE-DS 84 % 1.4
2-FLUOROBIPHENYL 91 % 11
TERPHENYL-D14 102 % 14

Report Notes: A-1

Page1of ¢
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Percent Selids: 0.00

INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services

Matrix: WATER

Client Field ID: 27GLX4DO01

SDG Name:

Lab Sample ID: WP4075-019

WP4075

Concentration Units (ug/L or mg/Kg dry weight): ug/L

CASNo.  Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 380 B P 1
7440-36-0 ANTIMONY 1.81 U P 1
7440-38-2 ARSENIC 31.8 P 1
7440-39-3 BARIUM 65.4 P 1
7440-41-7 BERYLLIUM 033 U P 1
7440-43-9 CADMIUM 1.94 U P 1
7440-70-2 CALCIUM 34600 P 1
7440-47-3 CHROMIUM 431 U P 1
7440-48-4 COBALT 445 U P 1
7440-50-8 COPPER 1.7 B P 1
7439-89-6 1IRON 15000 P 1
7439-92-1 LEAD 1.09 U P 1
7439-95-4 MAGNESIUM 24700 P 1
7439-96-5 MANGANESE 528 P 1

("‘ 7439-97-6 MERCURY 002 U cv 1
.. 7440-02-0 NICKEL 1321 U P 1
7440-09-7 POTASSIUM 10700 P 1
7782-49-2 SELENIUM 257 U P 1
7440-22-4 SILVER 254 U P 1
7440-23-5 SODIUM 254000 P |
7440-28-0 THALLIUM 449 U P I
7440-62-2 VANADIUM 358 U P 1
7440-66-6 ZINC 105 B P 1

(‘ Comments:
FORM I - IN

0000044



Katahdin KATAHDIN ANALYTICAL SERVICES

PHATYLICAL SRRV REPORT OF ANALYTICAL RESULTS
Client: Paul Calligan Lab Number; WP4075-16
Teira Tech NUS SDG: WP4075
1401 Oven Park Dr, Report Date: 10/15/98
Suite 102 £0O No. : N7912-P55264
Tallahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: N/A
Methoed: SWB260

Date Analyzed: 0/258/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext Method Analyst
27GLXOS0 AQ 9/23/98 9/25/99 9/28/99 HMP 5030 HMP
Sample Method
Compound Result Units DF paL Pal
BENZENE <5 ug/L 1.0 5 5
TOLUENE <5 ug/L 1.0 5 5
1,2-DIBROMOETHANE <5 ugiL 10 5 5
ETHYLBENZENE <5 ug/L 1.0 5 5
NAPHTHALENE <5 ug/L 1.0 5 5
MTBE <5 ug/l 1.0 5 5
TOTAL XYLENES <5 ug/L 1.0 5 5
DIBROMOFLUOROMETHANE 105 % 1.0
1,2-DICHLOROETHANE-D4 106 % 1.0
TOLUENE-D8 102 % 1.0 ‘)
P-BROMOFLUOROBENZENE 101 % 1.0 '

Report Notes: )

Page1 of 1
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KATAHDIN ANALYTICAL SERVICES

PRALVITEAE SEEVIGTS REPORT OF ANALYTICAL RESULTS
hent: paul Calligan Lab Number:  WP4075-6
‘ Tetra Tech NUS sDG: WP4075
1401 Oven Park Dr. Repaort Data: 10/9/99
Suite 102 PO No. N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.1D: CNC CHARLESTON % Solids: N/A
Method: EPA B270

Date Analyzed: 10/5/99

Sample Description Matrix Sampled Date Rec'd Date Ext, Date Extd By Ext, Method Analyst

27GLX0501 AQ 9/23/99 9/24/99 9/268/99 DS SWas1o KRT

Sample Method

Compound Result Units DF PQL PQL
NAPHTHALENE <11 uglL 1.1 11 10
2-METHYLNAPHTHALENE <11 ug/lL 1.4 11 10
ACENAPHTHYLENE <11 uglL 1.4 1" 10
ACENAPHTHENE <11 uglL 1.1 1" - 10
FLUORENE <11 uglL 1.1 11 10
PHENANTHRENE <11 uglL 1.1 11 10
ANTHRACENE <11 uglL 1.4 11 10
FLUORANTHENE <11 uglL 1.1 1 10
(\‘RENE <11 ugl. 1.1 14 10
... _:NZO[AJANTHRACENE <11 uglL 1.4 11 10
CHRYSENE <1 uglL 1.1 1 10
BENZO[BJFLUORANTHENE <1 uglL 1.4 11 10
BENZO[IJFLUORANTHENE <11 uglL 14 1 10
BENZO[AJPYRENE <11 ugl. 1.1 1 10
INDENO[1,2,3-CDJPYRENE <11 uglL 1.1 11 10
DIBENZ{A,HJANTHRACENE <1 uglL 1.4 1 10
BENZO{G,H,IJPERYLENE <11 ugll 1.1 11 10
NITROBENZENE-DS 65 % 14
2-FLUOROBIPHENYL 66 % 1.1
TERPHENYL-D14 - 76 % 1.1

Report Notes: A-1

Page 1 of 1
0000015



1

INORGANIC ANALY SIS DATA SHEET

Lab Name: Katahdin Analytical Services
Matrix: WATER
Percent Solids: (.00

Client Field ID: 27GLX0501

SDG Name:

Lab Sample ID: WP4075-016

WP4075

Concentration Units (ug/L. or mg/Kg dry weight): ug/L

CAS No.  Analyte Concentration C Q M DF
7429-90-5 ALUMINUM 236 P 1
7440-36-0 ANTIMONY 1.81 U P 1
7440-38-2 ARSENIC 16.3 P 1
7440-39-3 BARIUM 17.0 P 1
7440-41-7 BERYLLIUM 033 U P 1
7440-43-9 CADMIUM 194 U P 1
7440-70-2 CALCIUM 96800 P I
7440-47-3 CHROMIUM 431 U P I
7440-48-4 COBALT 445 U P 1
7440-50-8 COPPER 34 B P 1
7439-89-6 IRON 5600 P 1
7439-92-1 LEAD 49 B P 1
7439-95-4 MAGNESIUM 6910 P 1
7439-96-5 MANGANESE 314 P 1
7439-97-6 MERCURY 002 U Ccv 1
7440-02-0 NICKEL 1321 U P 1
7440-09-7 POTASSIUM 10200 P 1
7782-49-2 SELENIUM 257 U P 1
7440-22-4 SILVER 254 U P 1
7440-23-5 SODIUM 17700 P 1
7440-28-0 THALLIUM 449 U P 1
7440-62-2 VANADIUM 358 U P 1
7440-66-6 ZINC 124 B P 1
Comments:
FORM1-IN
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ANALYTICAL SERVICES

Lab Number : WP-4075-6

CLIENT: Paul Calligan Report Date: 10/27/99
Tetra Tech NUS FO No. : N7912-P99264
1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: ONC CHARLESTON REPORT OF ANALYTICAL RESULTS Page 1 of 21
SAMPLE DESCRIPTICN MATRIX SAMPLED EY SAMPTED DATE RECEIVED
27GLX0501 Aqueous CLIENT 09/23/99 09/24/99
PARAMETER RESULT UNITS DF *PQL,  METHOD ANALYZED BEY NOTES
Nitrate as N <0.050 mg/L 1.0 0.050 353.2 09/24/99 XMW

Sulfate 92, mg/L 10 1.0 375.4 10/12/99 KW

* PQL (Practical Quantitation lLevel} represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values.

C

10/27/99

L¥O/baeajc (dw) /msm
PT24N0OW2
CC: MS., LEE LECK
TEIRATECH NUS
L FOSTER FLAZA 7

661 ANDERSEN DR.

340 Counry Road No. § 210 West Road Na. 5, Portsmouth, NH 03801
.0. Box 720, Westbrook, ME 04098 huspaffhatabdinlal.com Tel: (603) 431-5777  Fax: {603} 436-3356
Tel: (207) 874-2400 Fax: (207) 775-4029

0000014



1
ORGANICS ANALYSIS DATA SHEET

22GLXOSO(
EPA SAMPLE NO.

Lab Name: _ ENSR Contract: WP4075-1 G(A)

Lab Code: Case No.: SAS NO: . SDG NO -
Matrix; (soiliwater) water Lab Sample ID: 990181-2
Samplewt/vol: __ 325ml___ (g/ml) Lab File!D: __ KTH_015

Level: (low/med) low Date Received: __ 9/28/99

% Moisture: NA Date Analyzed: __ 10/5/99

GC Column; _ Carboxen 1004 _OD:_ 1/16" ___ Dilution Factor: 1

Soil Extract Volume: _ NA _ {ul) Soil Aliquot Volume: __ NA (4D

CONCENTRATION UNITS: :
CAS NO. COMPOUND {(pg/L or PPMV) __ pg/L __ Q

74-82-8 Methane 450




KATAHDIN ANALYTICAL SERVICES
REPORT OF ANALYTICAL RESULTS

AAA K tahdin

PENE SR S o PR

~ Clicnt:  Paul Calligaiy Lab Mumbey:  WP4075-42
' Tetra Tech NUS SDG; WP40735
1401 Oven Park Dr Repott Dales iGME/EG
Suite 102 PO No.: N7912-P99264
Talahassae, FL 32303 Project: CTO#58
Praj, ID; CNC CHARLESTON % Solids: N/A
Method: SW8260

Date Amalyzed: 0/28/95

Sarnple Description Matrix  SampledDate  Rec'd Date Ext.Date  ExtdBy Ext.Method  Analyst

——

27GLX0701 Al B/23/00 /2589 §/26/99 HMP - 5030 HMP

Sample Method

Compound Razult Units DF PoL PQL
BENZENE < uglL 1.0 5 5
TOLUENE <5 ugh 1.0 5 5
1 2-DIBROMOETHANE <5 vglL 10 5 5
ETHYLBENZENE <5 ugl 1.0 5 5
NAPHTHALENE <5 ug/L 1.0 s 5
MTBE <5 ugl 1.0 5 5
TOTAL XYLENES <5 ugh. 10 5 5
DIBROMOFLUOROMETHANE 100 % 10
1,2-DICHLOROETHANE-D4 103 % 1.0
TOLUENE-D& o8 % 10

t P-BROMOFLUORDBENZENE a7 % 1.0

Repaort Notes:

C

Page 1 of 1
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KATAHDIN ANALYTICAL SERVICES

PNALVILCAE SREVICH REPORT OF ANALYTICAL RESULTS
Client:  Paul Calligan Lab Number:  WP4075-10 ﬂ
Tetra Tech NUS SDG: WP4075
1401 Oven Park L. Report Daie; 10/9/55
Sulte 102 PO No. N7912-P99264
Tallzahassee, FL 32308 Project: CTO #68
Proj. ID: CNC CHARLESTON % Solids: N/A
Method: EPA B270

Date Analyzed: 10/5/99

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy  Ext. Method Analyst

27GLX0701 AQ 8/23/9% 924/38 9/28/99 D5 = SW35i0 KRT
Sample Method

Compound Result Units DF PQL PaQL

NAPHTHALENE <11 ug/L 1.1 1 10

2-METHYLNAPHTHALENE <11 ug/L, 11 11 10

ACENAPHTHYLENE <11 ugh. 1.1 11 10 _

ACENAPHTHENE 32 ug/L 1.1 11 10

FLUORENE 19 ug/L 141 1" 10

PHENANTHRENE J10 ug/L. 1.1 1 10

ANTHRACENE <11 ug/L 1.1 1 10

FLUORANTHENE <11 ug/L 1.1 1 10

PYRENE <11 ugL 1.1 1 10

BENZO[A]JANTHRACENE <11 ugiL 1.1 1 10 )

CHRYSENE <11 ug/lL 11 11 10

BENZO[B]JFLUORANTHENE <11 ugiL 1.1 11 10

BENZC[K]JFLUORANTHENE <11 ug/L 1.1 1 10

BENZO[A]PYRENE <11 ug/L 1.1 1 10

INDENO[1,2,3-CD]PYRENE <11 ug/L 1.1 11 10

DIBENZIA,HJANTHRACENE <11 ug/L 1.1 1 10

BENZO[G,H.JPERYLENE <11 ug/L 11 1 10

NITROBENZENE-DS 65 % 14

2-FLUOROBIPHENYL 68 % 1.1

TERPHENYL-D14 83 % 11

Report Notes:  J, A-1 )

Page 1 of 1
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Percent Solids: 0.00

1

INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services

Matrix: WATER

Client Field ID: 27GLX0701

SDG Name:

Lab Sample 1D: WP4075-010

WP4075

Concentration Units (ug/L or mg/Kg dry weight): ug/L

CASNo.  Analyte Concentration C Q M DF

7429-90-5 ALUMINUM 774 B P 1

7440-36-0 ANTIMONY 181 U P 1

7440-38-2 ARSENIC 43 B P 1

7440-35-3 BARIUM 80.3 P 1

7440-41-7 BERYLLIUM 033 U P 1

7440-43-9 CADMIUM 194 U P 1

7440-70-2 CALCIUM 77700 P 1

7440-47-3 CHROMIUM 431 U P 1

7440484 COBALT 445 U P 1

7440-50-8 COPPER 25 B P 1

7439-89-6 1RON 3220 P 1

7439-92-1 LEAD 22 B P 1

7439-95-4 MAGNESIUM 13000 P 1

7439-96-5 MANGANESE 279 P 1

( 7439-97-6 MERCURY 002 U Ccv 1
7440-02-0 NICKEL 1321 U P 1
7440-09-7 POTASSIUM 15000 P 1

7782-49-2 SELENIUM 257 U P 1

7440-22-4 SILVER 254 U P 1

7440-23-5 SODIUM 45800 P 1

7440-28-0 THALLIUM 449 U P 1

7440-62-2 VANADIUM 3.58 U P 1

7440-66-6 ZINC 36.4 P 1

( Comments:
FORM 1IN
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ANALYTICAL SERVICES q

Lab MNurber : WP-4075-10

CLIENT: Paul Calligan Report Date: 10/27/99
Tetra Tech NUS PO No. : N7912-P95264
1401 Oven Park Dr., Suite 102 Project : CTO #68

Tallahassee, FL 32308

WICH: CNC CHARLESTON REPCRT OF ANALYTICAL RESULTS Page 3 of 21
SAMPLE DESCRTIPTION MATRTX SAMPLED BY SAMPLED DATE RECEIVED
27GLX0701 Aquecus CLIENT 09/23/99  09/24/95
PARAMETER RESULT UNITS DF  *PQL METHOD ANALYZED BY NOTES
Nitrate as N <0.050 mg/L 1.0 0.050 353.2  09/24/99 14

Sulfate <1.0 mg/L 1.0 1.0 375.4  10/11/99 CF

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. Sample-specific limits are indicated by results ammotated with ‘<! values.

9

10/27/99

LJO/haeajc{dw) /msm

PI24NCW2

CC: MS. 1EE LECK
TETRATECH NUS
FOSTER PLAZA 7 ’
661 ANDERSEN DR.

38 Couney Road No. 5
PO, Box 720, Westbrook, ME 04098
Tel: (207) 874-2400  Fax: (207) 775-4029

210 West Road No. 9, Ponsmouth, NH 03801
hutps fhatahdmlab.com Tel: (603) 431-5777  Fax: {603} 436-3356

0GQ00o23
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ORGANICS ANALYSIS DATA SHEET

Z FGLKOIO[
EPA SAMPLE NO,
Lab Name: ENSR Contract: WP407 5-42(A)
Lab Code: Case No.: SAS NO.: SDG NO.:
Matrix: (soil/water) water Lab Sample ID: 990181-4
Sample wt / vol: 32.5mi (gfml) Lab File ID: __KTH_017
Level: (low/med) low Date Received:__ 9/28/99
% Moisture: NA Date Analyzed:__10/5/99
GC Column: _ Carboxen 1004 _ OD:__ 116" ___ Dilution Factor: 1
Soil Extract Volume: NA (1) Soil Aliguot Volume: NA (1)
: CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or PPMvY __ pg/l Q
} 74-82-8 Methane 5400 E




1

ORGANICS ANALYSIS DATA SHEET
23GLXOFO[
EPA SAMPLE NO.

Lab Name: ___ ENSR Contract: WP4075-42(A) D ()
Lab Code: Case No.: SAS NO.. m—_“éE)_é- NB___ -

Matrix: (soilfwater) water Lab Sample iD: 990181-4 DIL

Samplewt/vol: ___ 325ml__ (g/mi) Lab File ID; __ KTH_019

Level: (low/med) low Date Received: ___9/28/99

% Moisture: NA Date Analyzed:___10/5/99

GC Column; _ Carboxen 1004 __ OD: ___ 1/16" ___ Dilution Factor: 144

Soil Extract Volume: _~ NA {uh Soil Alinuot Valume: _ NA _ (ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or PPMv) _ pgll Q

I

74-82-8 Methane 8800 D




KATAHDIN ANALYTICAL SERVICES

PNALY LTS SREVICHS REPORT OF ANALYTICAL RESULTS
" vient;  Paul Calligan Lab Number:  SBLK;092899
Tetra Tech NUS SDG: WP4075
1401 Oven Park Dr. Reoport Date: 10/9/99
Suite 102 PO No. : N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Pro).ID: CNC CHARLESTON % Solids: N/A
Method: EPA 8270

Date Analyzed: 10/4/93

Sampte Description Matrix Sampled Date Rec'd Date Ext Date Ext'dBy Ext. Method Analyst

SBLK;092899 AQ - - 9r2e/ea Ds SW3s10 KRT

Sample Method

Compound Result Units DF PaL PQL
NAPHTHALENE <10 ug/L 1.0 10 10
2.METHYLNAPHTHALENE <10 ugiL 1.0 10 10
ACENAPHTHYLENE <10 ug/L 1.0 10 10.
ACENAPHTHENE <10 ug/lL 1.0 10 10
FLUORENE <10 ug/lL 1.0 10 10
PHENANTHRENE <10 ug/L 1.0 10 10
ANTHRACENE <10 ug/L 1.0 10 10
FLUORANTHENE <10 ugiL 1.0 10 10
“YRENE ' <10 uglL 10 10 10
(,,ENZO[A]ANTHRACENE <10 ugiL 1.0 10 10
CHRYSENE <10 uglL 1.0 10 10
BENZO[BJFLUORANTHENE <10 ug/L 1.0 10 10
BENZO[KIFLUORANTHENE <10 ugh 1.0 10 10
BENZOJAIPYRENE <10 ug/L 10 10 10
INDENO[1,2,3-CD]PYRENE <10 ug/L 1.0 10 10
DIBENZ[A, HJANTHRAGENE <10 ug/L - 1.0 10 10
BENZO[G,H,JPERYLENE <10 ugiL 10 10 10
NITROBENZENE-D5 87 % 1.0
2-FLUOROBIPHENYL 20 % 1.0
TERPHENYL-D14 14 % 10

..

eport Notes:

Page 1 of 1
0000129



KATAHDIN ANALYTICAL SERVICES

HALY LA Y REPORT OF ANALYTICAL RESULTS
Client; Paul Calligan Lab Number: VBLKLUZ8A
Tetra Tech NUS sDG: WP4075
1401 Oven Park Dr. Report Date: 10/15/99
Suite 102 PO No.: N7912-P99264
Tallahassee, FL 32308 Project: CTO #68
Proj.ID: CNC CHARLESTON % Solids: N/A
Method: SWa260

Date Analyzed: 5/28/39

Sample Description Matrix Sampled Date Rec'd Date Ext. Date ExtdBy Ext, Method Analyst

VBLKUZ2BA AQ - - 9/28/99 HMP 5030 HMP
Sample Method

Compound Result Units DF PaL PaL

BENZENE <5 ug/L 1.0 5 5

TOLUENE <3 ug/L 1.0 5 5

1,2-DIBROMOETHANE <5 ugL 1.0 5 5

ETHYLBENZENE <5 ug/L 1.0 5 5

NAPHTHALENE <5 ug/t 1.0 5 5

MTBE <5 ug/L 1.0 5 5

TOTAL XYLENES <5 ug/L 10 5 5

DIBEROMOFLUOROMETHANE 10 % 1.0

1,2-DICHLOROETHANE-D4 1™ % 1.0

TOLUENE-D8 100 % 1.0

P-BROMOFLUCROBENZENE 99 % 1.0

Report Notes:

Page1of 1
co0o0161



Katahdin [EE. CHAIN of CUSTODY

‘Westbrook, ME 04092

AR ;.. 07, 775 412 | PLEASE PRINT IN PEN Page _X_of 1__
>4 $ntacl Chone # Fax #
NS R RN )
Address “‘& - a\ ‘\\l’ e ‘\\ City N ) U‘L v N State =~ Zip Code ]
Purchase Order # Proj. Name / No. Cl XE.&‘ }g E g !ciaiahdin Quote #
Bill (if different than above) [) ?ddress )
Sampler (Print / Sign) O / —~\ T / w A:... Coples To:
LAB USE ONLY WORK ORDER #: N Py O-LS /’ i ANM,\'SL)SIGEB &{)\P\T}ea ERTYPE
KATAHDIN PROJECT MANAGER et Clz“!ti . D$
REMARKS; / JA g [ | | I | | | |
AL Lo
SHIPPING INFO: 0 FED EX 0 ues O cuent g ' ! % ! | ! i |
" AIRBILL NO: i E 5. ]l | “! ' ;l !r
TEMP*C 0 TEMPBLANK  (J INTACT O NOT INTAGT Q} /g Jl % g } { ; !
* Sample Description Date fme | Mauix | No. o ‘;2 ﬁ .gé gi | E i 3 i ,
TGLMEVGY YAy 1054 IR R
SQTGLXEA B [A-dY e 2y xR |\
J1eixgady a3/ b D100
TGLXADEY ALY 3 Q|
TGLXEDH. A2y 3 R[]V
[ GLXTF By v Al x|V ]\
QTG BO Raz/ ~ = A i
2L ME3R RN 1IGAH = | = A%
DRGLMADI P E\--\:5./ \GHD BN /ﬁl"* \
ARGLMTEAAD Ny — = ’ﬁﬂ 3 Jﬁh N
STTL dgy (Y3 D |
- /
/ -
/ —éu o~ -:'i-ﬁ‘F"é'
/ Yok
/

COMMENTS

p sheg By ASi Date / Time Received By: (Signature) Relinquished By: (Signature) Date / Tlm(eo
b T~ P
DSBS Sed-Tx K \hiswac,as0 G
eliFfuished By: (Signature) Date / Time Received By: (Signature} Relinguished By: (Signature Date / Time
YRMSOURGE NG, X (207) 762-3311
IAM # CHN-OF-CETOY

ORIGINAL 500174



Westbrook. ME 04092

K atahdin G CHAIN of CUSTODY

Pl
LAY TIC YU Tel: (207) 874-2400 A
ANAITICAL SERVIGHS F:x:(ZOT) 775-4029 Pl T ! PLEASE PRINT IN PEN Page of
Client Contact Phone # Fax #
‘,—/- & ‘,-1‘ ‘A.-a FAR ’ . ._‘L_ O e S S ( ) ( )
. = T —= -
Address | " City ! s Zip Gode
it R — — -
Purchase Order # Proj. Name / No. Katahdin Quote #
Bilt (if different than above) Address
Sampler (Print / Sign) Capies To:
WORK ORDER i . ANALYSIS AND CONTAINER TYPE
KATAHDIN PROJECT MANAGER
REMARKS: _S—., o .- £ Al R ‘
s e —-Ey ‘ :
‘E L 4 ' ‘ i
SHIPPING INFO: @ FEDEX O ues 3 cuenT L *
AIRBILL NO: ""g = i
bY .
TEMP°C {J TEMPBLANK  [J INTACT {0 NOT INTACT _'_,; T . :
' . i . : b
L Date / Time . |No.of| 4 ro, : i J
* Sample Description . Matrix A i P P ;
col'd Cnitrs. oA Poofad i _ ‘Edmp(e !
, 07 e G5 . ; ¥y ool
L Qe = 92257 1057 AG 3 X +1. ! x1- é?é
(P Y035 - i, /oo e X = G
]
~ i 3 ‘ . ¢ ) : t'[
(Y Ao 29 ?—2‘#-9/0?@@ | Y s /6.»’ € ¢

-3

e U YT- 47 V297 1z - i 7@@'_)(&%
- i ! . %<

36 | S '

R g
N

Lo G0 IT - 4y \L /H,,U.'O Y \]’

COMMENTS ]
" . . Bt AN IO . . =N e . -
Q(‘_’_‘Tr + ‘u..\‘,"!"'"i:_‘iﬁ:'\ﬁ""\v‘ = PSI {-\KH\.M_,'JT\'L\(_‘ b{. =) e Sl it o Daoes s \O, L_.z. 4%
Relinguished By: (Signature) Date / Time Received By: (Signature) Relinguished By: (Signature) Date / Time Received By: (Sirj
! . s Qi i oz e 7
NIRRT Rz 5% 0] ok ol kg 1)
Relinquished By (Signature) Date / Time Received By: {Signature) Relinquished By: {Signature) Date / Time Re_‘i:e:ived gy: (Signglﬁfe)
J

ORMSOQURACE ING. 'TT (207) 762-331
“ORM # CHN-OF-CSTDY
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APPENDIX E

AQUIFER CHARACTERIZATION GRAPHS
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NAVAL REGIONAL
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NOT INCLUDED M
RAC INVESTIGATIONS

©

(BASE WIDE UTILITY SYSTEMS -
RAILROAD; SEWER SYSTEM)

2000 0 2000
T e ——
SCALE FEET

SOURCES: SOUTHON, nd. ESE, 1381,

T Wel] NBCE-0¢5-

N
[ece-vsag, \Sﬁ*\
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\“’—\.._
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RCRA FACILITY
INVESTIGATIVE

ZONE BOUNDARIES

DWG DATE:09/29/97 |DWG NAME: ZEZMAP




EnSafe/Allen & Hoshall

Monitoring Well NBCEOB5001

Project ZONE E - Noaval Base Chariesion

Coordnates: 23754339 E, 37725657 N

Locatiorr  Chariestan, SC

[ SN . PPy LV, & B ST § —-'
U I CAYaOWwAL fJa oL i

Started at X000 ot 2-7-95

TOC Elevatiort 892 feet my/

Compieted at 150 on £-7-95

Oepth to Groundwater, 278 feet TOC Measuredt 3/G/96

Driing Methoct 425" ID (7.5 O0J HSA with spit spoon

Grondwater Elevations 4.4 reet msl

Oriing Company: Atintc Drling (5C cert #2200

Total Wel Depthe 25 feet bgs

Gedogist & Bythe

Wel Screenc 25 {o 15 feel bgs

B WELL DIAGRAM
13 |g|E| 8|8 £
= [SulEu £l El2|3a GEOLOGIC DESCRIPTION £
E“‘ gg §§ ‘g ¥ o é 5 E
Z |On|2n o] »w| E 7
* 5
=4
o 5
Surface conditions: concrete walk = W
g ‘—l
a - =
-: :- 4
¥ pm X ©
L $
Iy o
. H=E 3
Al SM - 1 to molst By, g=x F
1' ; " ! oM -\Sand. light brown, gravelly, muddy, dry to molst. 'a § 5
5 D14 ot Clay: dark gray-black, high organic content, fat, Lo S5 B
"\ soft, molst to wet, low plasticity, HyS odor - A=B
LR 1|60 ] 0 \Z-Marsh clay. / I =
= d= g
= Y=
) ; =
= : =
- N '2
- s | 3 4 3
e oL Clay: Marsh clay as above, -5 -l -
15 s Hw
1 PT Peal: dark brown with light brown root material (=] o=l
and grass fibers, soft, moist, HyS odor, o8 . = 8
10+ 2 |85 0 off e
- a9 JEF
Peat: as above with interbedded clay laminae T OFEE
throughout. L%
' 2 PT - H
—I— 3 (w00 o 59 | A
Q.
o
[ 5]
°
=
[V
15~
20
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EnSafe/Allen & Hoshall
935 Houston Northcutt Bivd. Suite 113

ML Pleasant, SC 28454
{B03)-884-0029

slug/bail test analysis

“RICE'
BOUWER-RICE's method Project ZONE E~NAVBASE SHARLESTON

Appendix C, Page 1

Evaluated by: TKK Date: 13.11.96

Slug Test No, 1

Test conducted on; 18.10.96

NBCE-065-001

—_———

10 22 _.___%__
___________ [-]

—— g e e e e ity e e e e e ] e e

S D———
e e s e i ] e e e ———— e

102
o FALLING HEAD TEST

[T T ' FLNE PR AP TP P SR e - |
Fyafauic conouctvity [iVs]: 4.42 x 107

Hydraulic conductivity [ft/day]: 38.2

L=1.7H
b=10.4ft

D = 10.4 & {full penetration)




EnSafelAllen & Hoshatl
935 Houston Northeutt Bivd, Sufte 113

ML Pleasant, SC 29464
(803)-804-0029

slug/bail test analysis

BOUWER-RICE's method
s me Project: ZONE E--NAVBASE CHARLESTON

Appendix C, Page 1

Evaluated by: TKK Date: 13.11.96

Slug Test No. 1

Test conducted on: 18.10.96

NBCE-065-001

10!

o RISING HEAD TEST

Hydrauiic conductivity [ftis]: 3.23 x i0

-

Hydraulic conductivity [ft/day]; 27.9

L=17#
b=10.4f
D = 10.4 ft {full penetration)




APPENDIX F

RBCA CALCULATIONS



Revi CW gw RBSL Site 27.48 / Dermal RESLs

Construction Worker Dermal RBSLs

(\

Kow Mw Kp B Tovent c b ™ tavant DAevent
cm/hr unitless hrievent hr hrfavent
Benzene 199.5262315 78.1 0.11551543 | 0.392637855 | 2.87E-01 | 8.32E-01 6.03E-01 6.50E-01 1 e 3.3
Toluene 537.0317984 82.1 0.259561335 | 0.9580682892 | 3.44E-01 | 1.13E+00| 1.31E+00 | 1.33E+00 1 eq 3.2
Ethylbenzene | 1412.537545| 106.2 [ 0.569219802 | 2.256154884 | 4.13E-01 | 2.36E+00| 4.39E+00 | 1.70E+00 1 eq3.2
Xylene* 1584.893182| 106.2 | 0.638675123 | 2.531447415 | 4.13E-01 | 2.63E400| 5.31E+00 1.72E+00 1 eq 3.2
Naphthalene 1985.262315| 128.2 | 0.605452393 | 2.636638957 | 5.48E-01 | 2.73E+00| 5.69E+00 | 2.20E+00 1 eq 3.2
MTBE 15.136 88.15 0.00769788 | 0.627797704 | 3.27E-01 | 3.52E-01 3.20E-01 7.85E-01 1 eq 3.3
Chrysene 457088 228.3 0.49 2847578386 | 1.99E+00 { 2.93E+00| B5.49E+00 | 8.39E+Q0 i eg 3.2
Chromium Vi 1
Lead
BW AT EV ED EF SA (CSF derm | Rfd derm | Target RBSL RBSL
kg day events/day yrs days/yr om? (mglkg—day)" mg/kg-day | Risk or HQ mgiL mg/L
Benzene 70 25550 1 1 80 4500 2.99E-02 NA 1.00E-06 8.52E-01
Toluene 70 365 1 1 80 4500 NA 1,60E-01 1.0 2.40E+01
Ethylbenzene 70 365 1 1 80 4500 NA 9.70E-02 1.0 6.05E+00
Xylene* 70 365 1 1 90 4500 NA 1.84E+00 1.0 1.02E+02
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+00
MTBE 70 365 1 i 90 4500 NA, 5.00E-03 1.0 2.59E+M1
Chrysene 70 25550 1 9 90 4500 1.46E-02 NA 1.00E-06 3.23E-01
Chromium VI 70 365 1 1 90 4500 7.50E-05 1.0 2.37E+00
Lead

* Kow and MW vaiues for xylene, m-

There are no toxicity values for lead; therefore, a dermal RBSL for a construction worker cannot be calculated.

Prepared By: _( gfrf’% o %

Reviewed By: _%2

1o0f1




Revl CW gw RBSL Site 27.xs / Ingestion RBSLs

Construction Worker Incidental Ingestion RBSLs

BW AT IR ED EF Target CSF oral | Rfd oral | RBSL
Kg day L/day yIs days/yr | Risk or HQ mg/l.
Benzene 70 25550 0.01 1 90 1.00E-06 | 2.90E-02 NA 6.85E+01
Toluene 70 365 0.01 1 90 1.0 NA 2.00E-01 | 65677.778
Ethylbenzene 70 365 0.01 1 90 1.0 NA 1.00E-01 | 2838.889
Xylene 70 365 0.01 1 90 1.0 NA 2.00E+00| 56777.78
Naphthalene 70 365 0.01 1 90 1.0 NA 4,00E-02 | 1135.556
MTBE 70 365 0.01 1 90 1.0 NA 5.00E-03 | 141.9444
Chrysene 70 25550 0.01 1 90 1.00E-06 | 7.30E-03 NA 2.72E+02
ChromiumV| 70 365 0.01 1 90 1 NA 3.00E-03 1.0
Lead

* No CSF oral or Rfd oral are available for Lead, therefore the incidental ingestion RBSL for a construction worker
cannot be calculated.

Prepared By: e ; _ Reviewed By:%é@é

C

10:1

1116/99
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C N

Frerl CW g RESL Sne T7.ls | Whwishon RESLs 1nve

Cofwiniction Worker inhaisiion RBSLs

Chemical Dalr Deratar H [ - ] [ [ [ Dl Dafl-=
cmils an'ls emiem’ smlcm’ cmlicm’ cm’lom’ em’fem’ smrem? emi'ls cm'fs
|Benzene 0.083 1.90E-08 2.20E-0 0.038 0.2 .30 AL 0.4 1.35E-05 1.01E.02
Tolusne 0.085 GANE-DA 3.01E-1 0.038 DMz 03 <A E:] Q.48 1.0TEO5 9. 20E-03
0078 8.50E-08 2.B0E-01 0.0 D342 033 018 0.48 9.5E-08 B2ELY |
X L] 0,072 B.50E-D8 2.TRE-O1 0,008 2342 0.33 0.1 0.4% 9.55E-08 7,79E-03
hadere 0.072 B.40E-08 2.00E-03 0.3 0.342 0.3 018 048 S.70E-04 183803
MTBE 0.102 1.05E-05 4, 18E-02 0,038 0.342 .33 .15 0.8 J0E-05 110802
(= e 2.48E, 8.31E-08 3 18 0.038 0.2 033 015 D8 23151 b8 1143
hromiumVl 0,038 D.M2 9.3 218 g
Lead 1
Chemical heep Iw Daft-ws. Uiy’ Skt Lgw w YFwumb TR {cowc} M {nonc)
= m emlts cmingg ] en s L L
5 t1? 3.18E-04 25 200 t22 1500 V9705 | 1,00€-06 NA
) 117 2.54E-04 25 200 122 1500, 2.095-05 N 1
5 117 2. ME-O4 225 200 122 1 17805 NA 1
3 "7 2.27E-04 25 200 12z 1500 17205 NA 1
5 nwr 5.47E-03 s pio) g 1500 28000 HA 1
§ i B.70E-4 5 200 i2r 1500 00008 NA 1
5 "7 1.8TE+1D 225 200 122 1500 3.021¢.15 1.00E-08 NA
|Lend
Chemical TR (carc) Hi {nonc) EWaduk aT | S [carc) | RID fnonc} R ar EF 3] RBSar H RESLwMer
kg yr mghe-dn]' -dry} midwy dnhy ¥y mam’ cm'font’ g
4 0QE-D& HA 70 10 2.80E-02 NA 0 . 2] 1 3.43E-02] 2.26E-81 015
NA ] i) | Ha, 1. 14E-C1 p ] o0 1 I 82E+00 3.01E-0 5.38
NA 1 bi'] ! NA 2.86E.01 0 ) 1 4.96E+00 1.80€-01 1459
NA 1 10 } MNA NA* 0 9 1 RA® 2.78E-01 A+
NA 1 hit] 3 NA JNE-04 Fy] ) 1 5.27E-03 2,00€-03 283
MA 1 70 t Na 8.60E-01 0 20 1 1226408 4.16£-02 253443
1 00E-O5 NA I T¢ 1.48£-02 NA Pl 4] 1 B.O1E-02 30218 2.25E418
NAY
o

*Mg inhulation refevanca doe is avadable for rdenes, chromium, o lead: therefore. mo RESLS can e saleunted.

G e T
@ ;1/ 25

1.0



Revl CW gw RBSL Site 27.ds / Minimum RBSLs

Minimum Construction Worker RBSLs

Dermal Incidental Ingestion Inhalation Minimum

RBSL RBSL RBSL RBSL

mg/L _mg/L mg/L mg/L
Benzene 0.85 68.52 0.15 0.15
Toluene 23.98 5677.78 5.38 5.38
Ethylbenzene 6.05 2,838.89 14.50 6.05
Xylene 102.33 56,777.78 NA* 102.33
Naphthalene 1.63 1,135.56 263 1.63
MTBE 2592 141.94 293.44 25.92
Chrysene 0.32 272.22 2.25E+186 0.32
Chromium VI 2.37 1.00 NA 2.37
Lead NA NA NA NA

NA = Not Available

Prepared By _{ Ozﬁ%

5

Reviewed By:m%;
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SITE 27, BUILDING 221, ZONE E, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSFORT

Predicted 10-year Migration of Constituents in Groundwrater

1IneR

Permmuter Dllom' omat Units P orsrnater D iy t Urits
POE = Poim of Exposers Po= Goll Bulk Densiny oo
BETL = Biee-Gpanifie Terp Lavel molL 100 = Fravtun Orgunie Cureon ix Sl gligeed
B8 Topugy = Hyireserin Consemreton in (Huwe Sourse Arva proteoive of RESLs e POF molL €y = Longitudingl Dispershrity » /10 -
S8 T e = Hydrosneben ow vl O - Polew p ol RBSLs i POE mp/l a, « Trameverss Diepersidiey = a3 -
Xen * x = Dirmnss frun Plime Sourss te POE (slong Camterfine} - @y = Vertioal Disparshrity = @,/20 -
Nean = x = Di from POE te Catvpii Pelot [wong Centariine] " kox = Orgunie Corbon Parthben T onfleet won’-H,0ig-C
¥ = Soures Width (Perpimd ta Flow Direation) - ky = Soll-Wrier Swption Coelfisiem aH Oy rut
2w Fowwow Dapth (Pempenciswier to Fiow Dirrotien in Vertosl Plana} L] V = Pae Wutset Valesity misea
Kg=& Ry dramlle C it mlrae Re = Canstitvent Rytsrdution Fuctor
| v Growndwater Gradient emjom Wik = Muxi Trenspet Rea of Pi ol Gprarties - X InoR} LIC )
¢ = Porsslty in Savawred Zone omiom® REEL = Rivk-Bussd Beresning Level in Warinr Provided by SCDHEC [ 1008% gl
Divrion & ricn vithout Biclogest Do iy ]
Constituent por Xene Y 2 t IKg i 0 Ps Ty oy o for kog kg v R Crae/Crounce
f m m m o misec mim miic glem’® m m m 3-Clgol em’-H,0gC  em®-H,0/g-s0l) mises
Naphthalens 45 19.81224| IE z 3156+ 08 1.17E-C4 001 | 047 | 148| 190 | 088 | 0.50 176809 1543 210026 F.00€-08 8.33) 5.59%-01
Lead 420 |izg17e] 1B F3 1186+ 00 117E6-64 0014 | 047 | 145 1290 | 4.27 | o.84 1.76€-03 [ [} B.08E-00 1.000 2.228€.02
Total Chromium 51 1554489 15 2 3.16E+ 08 1.17E:04 0.0124 | oav | 148 185 [ 082 | 0.0m 1.76E-03 o [ 3.0%-06 1.000 7.623%-01
Bowrse: Eurh Coroline Dapertmant of Hewhth and Environmental Comtral [ECDHEC] 1008, Rk -Sesed Correw b Astion far Patredeom Rek . Buresu of Undprgn Ehorwge Tunk Wpne prmert.
QOMENICO OILUTION/ATTENUATION MODE!, WITHOUT RIOLDGICAL DECAY Constituent Crounct Cx RBSL
_ mg/t mgh malL
w
Naphthalene 0.017 0.010 0.010
X— . Lead 0.876 0.016 0.016
C)‘- 1 JV Z Total Chromium 0.133 0.100 Q.100
——=—eafd —/—— |xef|——— |xeaf| —F/—
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SITE 27, BUILDING 221, ZONE E, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTTON/ATTENUATION EQUATION FOR OROQUNOWATER TRANSPORT

Predicted 20-year Migration of Constituents in Groundwater

Parorrater Devcriptions: Unks Potomater Desoripthons: Unite
POE = Point of Exposurs Po = Soll Buk Dansity alom®
S5TL = She-Spacifio Target Lavel ma/L foc = Fraotion Organln Carbon In Boll g-Clg-ecl
BSTLawmcy = Hydroosrbon Concentration in Plurme Souroe Area protsotivs of ABSLe s POE mgil Gy = LongRudine Dispetsivity = x/10 m
85TLcom = Hydrooarbon € wt Compl Podnt pr ive of RBELe wi POE i Gy = Teaneverss Disporabidty » &/3 m
Xpoe ® X = Obrtance kom Plume Source 10 POE {wong Centerine} m @; = Vertiow Dispersivity m 0y/20 ™
Xeow = x = Di wom PGE to Compll Point (along Centeriinel m koo = Crganlo Carbon Putition Coalficlent -n'.u.mg-c
Y = Sourcs Whith {Pependiouler 1o Fiow Directon) m kp = Bol-Water Borption Costficlent am™-H,0/g-sch
L = Sourcs Uepth (Perpendioules to Flow Dirsction in Vattloal Plane) ™ ¥V = Pors Water Velodty miven
Ko = Bat d Hydrauke Conduotivity nivee R = Cohetusnt Retardetdon Feater
1= Groundwaled Gradient emiem ViR = Maximum Treeeport Rete of Dissolved Consthtuent = (K JIX0F I miswd
9 = Porosity in Setursted Zone om¥/om? RBSL = Risk-Bassd Sorashing Level in Water Prendded by SCOHEC (1008) mgit
iwllhn & Attenustion without Blologios! Deoxy |
Constltusnt Xeor Kpar ¥ Z t Ke | ] Py oy ay o foc ko kg v Re Croe/Coounce
ft m m aec misec mim  m¥%e glom’ m m m g-Clg-soil om”™H,0/g-C  om’-H,0/g-soit mises
Naphthalene a5 19.8122 15 2 &3E+0B 1.17E.04 0.0124 0.47 | 145 1.88 0.08 | ey 1.75E-03 1643 270028 3.08E-08 $.331 $.892E-01
Lead 425 j29.542) 186 Fi 8I1E+08 1.17E-04 0.0124 0.47 | 1.45 12.95 4,32 |18 1.78E-03 o 2] J.08E-06 1.000 2.177E-02
|Tota| Chromium 81 18648 [ 18 2 | &3E+08 117E-84 0.0124 | 047 | 145 | 15E | 652 ldir 1.765E-03 ] [} 3.08E.08 1,000 7.522€E-01
Bource: South Cercbna Dapsriment of Hushth end Envirgnmenial Control (SCOHEC) 1888, Alsk-Bared & Acdan For Patrod Rslesses, Buriou of Underground Srorags Tank Menagement.
QOMENICD DILUTION/ATTENUATION MODEL WITHOUT BICLOGICAL DECAY Constituent Coounct cx RBSL
mg/L mygll mg/L
v’ Naphthaiens 0.017 0.010 0.010
X — Lexd 4.676 0.016 0.016
C Y Z Total Chromium 0.133 0,100 0.100
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SITE 27, BUILDING 221, ZONE E, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER THANGPCRT

Predicted Time Peariod to Reach Equilibrium in Groundwater

Pacameter Desoriptions: Unhs Patwmetor Oesoriptions: Unite
POE = Point of Exposyrs pa = Soll Bulk Denuity piom®
SSTL » BheSpecifia Terget Level gL foe = Fraction Ovgenbe Ciwbon In ol g-Cigwoll
S8 Ly = Hydrooarbon Conosntraion in Plume Bource Ares protactive o1 RBELs st POE mglL ty w Longhtudine Dlapsridviy » =10 m
86T Lcgue = Hyd bon Ci oh w Compl Point pr e of RBELy o POE mgfl ay m Traneverss Diaparelvity = 03 m
Xopq = x m Dlstanos rom Plume Bouros to POE (slong Canterinae) m oy = Vertiosl Disparshvity = o, /20 m
Xeyw = % = Distsnae from POE te Complunes Point (slong Centerinel m Ro; & Organio Carbon Puriition Cosficlem om’-H,0iy-C
¥ = Souroe Wiith (Perpendioular to Fow Direction) m %z = Sol-Water Borption Coetficlent om™HOlg-eal
Z = Bource Depth (P, dlaular to Fowr Dk hon in Vertioa! Planas) m Y = Pore Worar Yelookty misas
K¢ = Ewtursied Hydroulo Conduathvity miven A = Consthuent Rewardstion Factor
= Groundwater Gradhet smiom VR = Maxmuos Trensport Rote of Divscived Conetituent = (K AGA:} misso
0 = Porcalty in Satursted Zone am’lem® RBEL » Risk-Bassd Soreaning Level in Welsr Provided by SCOHELE (1938) man
IDE& B Ansnustion withsut Blolsglost Deouy ]
Constitvent Xpor  Xuoq Y z L Ke ! i P ax oy o foc koo L v Re Croe/Ceounc:
ft m m m wac m/sen mim m'% gilom’ m m m g-Clyg-soil om’.H,019-C _om®.H,0/g-soil m/seo
nghlhlltn. -] 18,8122 15 2 1.22E+08 1. 17E.04 0.0124 047 [ 146 1.98 0.68 (¥ 1.75E-03 1643 2.70026 3.08E-08 8.9 5.59 2E-01
Laad 425 129.542 16 2 1.10E+ 08 1.17E-04 0.0124 0.47 1485 12.45 4,02 |#¥¥ 1.76E-03 <] [ 3.08E.08 1.000 2.150E-02
Totel Chromium 51 15.545 | 15 2 1.50E + 07 1.17E.04 0.0124 | 047 | 145 1.56 0.52 | #xr 1.76E-03 0 ] 3.08E-08 1.000 7.483E-01
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STATE OF MICHIGAN

%
AEPLY TO:

JOHN ENGLER, Governor ENVIRONMENTAL RESPONSE DIVIS: ’
DEPARTMENT OF ENVIRONMENTAL QUALITY [Qerecentre
“Better Service for a Bettsr Environment” LANSING Ml 48309-7926

HOLLISTER BUILDING, PO BOX 30473, LANSING M| 48808-7973

INTEANET: www.deq.staie.mi.us
RUSSELL J. HARDING, Director

May 28, 1999

TO: Interested Parties
FROM: Alan J. Howard, Chief, Environmental Response Division (ERD)

SUBJECT: Revised Part 201 Operational Memorandum #18 Cleanup Criteria Tabies

Attached are the revised Part 201 Operational Memorandum #18 (Op Memo #18) cleanup
criteria tables and footnotes. Preceding the tables is a list of criteria changes. Replace the
January 1999 criteria tables and footnotes in your hard copy of Op Memo #18 with the attached
criteria tables, the footnotes, and the list of changes. The original text and Attachment B of

Op Memo #18 have not changed. The revised materials are also available on the Intemet via
tha Em acnnnean Divieinn “:Qn\ hnmnnnﬁn fhf‘h"\ IIW\M\M deﬁ siate, ml IIQIPr('n

the Environmenta!l Huapuna\- LIVISION epa Slale

The list of changes preceding the tables is a list of hazardous substances for which criteria )
have changed since the January 1999 version of Op Memo #18. If the hazardous substances
on the list are of interest to you, the actual values can be obtained from the tables. We will
continue to provide this listing in future revisions of the criteria tables, which are scheduled
every four months. Mark on your calendars that the next published revisions are scheduled for
September of this year. Finalization and publication of the Op Memo #18 criteria tables and the
Part 201 Training Material Criteria Tables will be synchronized. Any criteria that become
available or are revised between the scheduled updates will not be considered official or final
until the next publication of the criteria tables. However, anyone inquiring about new or revised
criteria prior to finalization/publication of those criteria will be informed of the impending
changes These criteria will be considered draft until published. Decisions related to specific

Questions related to the cleanup criteria can be directed to ERD’s Toxicology Unit at 517-241-7651.

Attachments

cc: Flint Watt, DWRPD

] IalU!d FII.Ch GSD

Paul Zugger, Acting Chief, STD
Jim Sygo, WMD
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ATTACHMENT A May 28, 1999
Op Memo #18 GROUNDWATER: RESIDENTIAL AND INDUSTRIAL-COMMERCIAL Page A.6
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS
#1 2 ¥3 #4 #5 #E #7 #8 #9
Residentlal & Industrial &
Commeorcial | Commoercial 1,
Chemicel Resldential & | Industrlal & | Groundwater Groundwetar W& Grounciwater Flammabillty Acute
Chemical Abstract Commurclal | | Commarciel II, | Surface Weter Volatillzation to Groundwatar Contact Water and Explosivity] Inhalation
Service Drinking Water|liL & IV Drinking|  Interfaca indocr Alr Volatilization toy Criterin {AR) Sojubllity Screening Screening
Number Criterla Water Criterla Criteria inhalation Indoor Air Level Level
Critaria Inhajation
W e I
Formaldehyde 50000 1,300 3,800 120 63,000 3.8E+5 2.9E47 5.50E+8 D 61,000
Formic acid {1,U) 64186 18,000 {M} 23,000 gf::i-?};élra@ 7.7E+6 1.5E+7 6.96+8 1.0E+9 6.BE+8 a.5E+8
1-Formylpiperidine 2591868 g0 230 NA D D 0 NA 1D D
Gentian viglet 548629 8.5 35 NA NV NLV 4 845 1.00E+8 1D 1D
Glyphosate 1071836 700 {A} 700 {A} NA NLY NLV 1 1.16E+7 D 1D
Heptachlor 76448 0.4 (A} 0.4 {A) NA 180 {S) 180 {S} 071 180 1D 1D
Heptachlor apoxide 1024573 0.2 {A} 0.2 (A} NA NLV NLV 3.t 200 18] ID
n-Heptane {1} 142825 32,000 92,000 NA 2,700 {S} 2,700 {3} 2,700 (S} 2,690 100 2,700 {8}
Hexabromobenzene 87821 10 M) 10M) e EIDh et D D 10 M} 0.17 D D
Hexachlorobenzene (C-66) 118741 1.0 (A} 1.0{A} ID 440 3,000 2.0 6,200 1D [[%]
Hexachlombutadiene (C-46) 67683 1 45 D 1,600 3,200 {S} 200 3,230 D iD
alpha-Hexachlorocyclohexana 319846 .14 0.55 NA 2,000 {5} 2,000 (S} 18 2,000 1D 10
beta-Haxachlorocyclohexane 318857 047 1.9 NA NLY NLV 54 240 1D 1D
Hexachforacyclopentadiene (C-56) T7474 50 (A} 50 {A} AR DAL D D 1,400 1,800 iD iD
Haxachlorpethane 87T 81 280 B.7 [X} 27,000 50,000 {S} 1,500 50,000 1D 1]
n-Hexane 1) 110543 3,000 8,800 NA 12,000 {5} 12,000 {3} 12,000 {8} 12000 ["¥i12i000.45) - 10
2-Hexanane {1} 591786 1,000 2,900 NA 4.2E+6 B.BE+6 4.3E+8 1.60E+7 1D D
indena(1,2,3-cd}pyrene {Q} 193395 5.0 {M} 5.0 (M} 1D WLV NLV 5.0 {M} 0.022 D ID
Iron {B) 7439096 300 {E} 300 {E} NA WLV NLV 1D NA D 1D
1sobuty| alcohol {I} 78831 2,300 6,700 NA T.6=2+7 (S) 7.6E+7 {8} 24E47 7.60E+7 10 [Lo]
Isophorone 78531 900 4,700 <70 Ry NLV NLV 1.1E+6 1.20E4+7 1D 1.2E47 (S}
Isopropyt alcohol {1} $7630 470 1,300 NA NLV NLV 1.3E+7 1.0C+9 3.0E+7 1.0E+8 {0}
Isopropyl benzenae {1} 98828 800 2,300 D 58,000 {S} 58,000 {S} 58,000 (S} 56,000 %ﬁﬁfﬂﬁﬁkl D
Lead {B} 7439921 4.0 (L} 4.0{) {G.X} NLV NLY D NA D D
Lindans 58899 0.2 (A} 0.2 {A) 0.027 1D D 86 6,800 1D 1D
Lithium (8} 7439932 170 350 25 NLV NLV 8.0E+8 NA D D
Magnesium {8} 7430954 4.2E+5 1.2E48 NA NLV NLV 1.0E+9 (D} NA D o




FOOTNOTES

riterion is the State of Michigan Drinking Water Standard established pursuant to Section 5 of ‘ ’

Qnf fobonc Amd A2 RAI_ nOoo X
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afe Drinking Water Act, Act No. 388 of the Public Acis of 1976.
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{8} Background, as defined in Rule 299.5701(c), may be substituted if higher than the calculated
cleanup criteria. Background ievels may not exceed criteria for all inorganic compounds.

{C} Value presented is a screening level based on the chemical-specific generic scil saturation
concentration (Csat) since the calculated risk-based criterion is greater than Csat. Concentrations
greater than Csat are acceptable cleanup criteria for this pathway where a site-specific
demonstration indicates that free-phase contaminant is not present. Consult the Generic Soil
Saturation Concentrations: Technical Support Document (August 31, 1998) for further guidance
on development of site-specific Csat values. Risk-based criteria are available by contacting an
ERD toxicologist.

{D} Calculated criterion exceeds 100%, hence it is reduced to 100% (i.e., 1.0E+9 ppb). Evaluation of
free phase contaminant, environmental impacts, adverse aesthetics and acute or local toxicity is
required.

{E} Criterion is the aesthetic drinking water value, as required by Sec. 20120(1)(5).
{F} Criterion is based on adverse impacts to plant life {i.e., phytotoxicity).

{G} GSl value is pH or water hardness dependent. The Final Chronic Valug (FCV) for the protection
of aquatic life must be calculated based on the pH or hardness of the receiving surface water.
Where water hardness exceeds 400 mg CaCGOsl, use 400 mg CaClly/L for the FCV calcuiation.
The FCV formula provides values in units of ug/l. (ppk). The dissolved to total metal translator (T)
is used to convert from a dissolved to a total FCV value. The generic GSI criterion is the lesser of )
the calculated FCV, the wildlife value (WV) and the surface water human non-drinking water value
(HNDV). For these chemicals, the soil GSI protection criteria will be based on the final generic
GSI criterion determined by the process described in this footnote. Contact an ERD toxicologist
for further guidance.

Dissolved to

Chemical Fc"f;{_“‘“"‘ FCV Conversion Factor (GF) Total Metal l"";,’L ”u’;?lf’
‘ Translator {T)
Boryllium EXP(2.5279*(LnH)-10.7689) NA NA NA 1,200
Cadmiurm ((EXP(0.7852*(LnH)-2.715)) " CF(Cd)) T | CF(Cd) = 1.10167-{{LnH)*(0.04184); 2.1 NA 130
Chromium (1) ((EXP(0.819" {LnH)+0.6848))"0.86)*T NA 1.5 NA 9,400
Coppet {{EXP{0.8545*(LnH)-1.702))*0.96)*T NA 15 NA 64,000
Lead | (EXP(1.273*(LnH)-3.296))*CE(PB))'T | CF(Pb) = 1.46203-{(LnH)"(0.14571)] 45 NA 190
Manganese EXP(0.85%"{LaH)+1.957) NA NA NA 58,000
Nicksl ((EXP(0.846"(LnH)+0.0584))"0.957)*T NA 1+{0.49°(SS)** )| NA 2.1E+5
Pentachlorophenol EXP(1.005*(pH)-5.134) NA NA NA 2.8
Zine ({EXP(0.8473*(LNH)+0.884))"0.986)" T NA 2.1 NA 22,000
Where,

EXP(x) = The base of the natural logarithm raised to power x {€").
LnH = The natural logarithm of water hardness in mg CaCOy/L.
S8 = Total suspended solids in mg/L

* =The multiplication symbol.

{H} Valence-specific chromium data (Cr Il and Cr VI) must be compared to the corresponding
valence-specific cleanup criteria. If analytical data are provided for "totai* chromium only, then
values for Cr VI must be applied as the cleanup cniteria. Cr ill cleanup criterion for protection of )
drinking water can only be used at sites where groundwater is prevented from being used as a
public water supply, currently and in the future.

{n Chemical may exhibit the characteristic of ignitability as defined in 40 CFR 261.21. Contact an
ERD toxicologist for further direction.
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